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Abstract
Influencing people’s perceptions through information has been the focus of much 
theory and research since the 1950’s, Researchers have concentrated solely on 
messages from single sources. However, the public often receive information through 
the media mainly in the style of contestations, that is, information that is disputed or 
about which there is disagreement. In order to design effective persuasive 
communications there is a need to understand the mechanisms involved in changing 
perceptions when information is contested.
In light of these issues four studies are reported that investigate changes in 
perceptions induced by contestations in different contexts related to the innovation of 
genetically modified (GM) food. The first study explores the representations held by 
mothers of weaning babies and by undergraduate students, for whom the issues 
relating to GM food are important. Using the results as a baseline, the other studies 
investigate the changes in students’ perceptions relating to the technology and the 
sources involved in conflict. Based on Hovland’s research on the influence of source 
and message characteristics (Hovland, Lumsdaine, & Sheffield, 1949), Moscovici’s 
dual process theory of influence (Moscovici & Lage, 1976) and trust in the risk 
perception literature (Slovic, 1993; Renn & Levine, 1991), the studies examine the 
effects of credibility of the contesting experts, the numbers involved in contestations, 
the effect of citing academic reasons, uncertainty related to the research and vested 
interest of the experts as reasons for rejecting the innovation. The results indicate 
that, when experts provide conflicting information, their influence and the way they 
are perceived varies in relation to the credibility of the experts, the number of experts 
involved in the conflict, their perceived role in society and the nature of any 
associated uncertainty.
The function served by trust in risk perception is illustrated in these studies. The 
implications of this research for the design of effective communication by government 
agencies, industry, non-governmentai organisations and pressure groups are 
discussed. The advantages of extending Hovland’s theory into the realm of group 
interactions are noted.
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1. Chapter One “  Introduction
The thesis investigates the influence of contested messages on the public’s 
perceptions of genetic modification as appiied to food production.
1.1 Context
Since the discovery of the structure of DNA by Crick and Watson in 1956, 
(Watson, 1970) innovations relating to genetic modifications have been 
pouring into the public arena. Although the discovery itself and the various 
inventions that followed have been hailed as a success and are said to 
represent one of man’s greatest achievements, many of the potential 
applications in the fields of medicine and agriculture have been challenged. 
The development of molecular genetics, considered as a marvel of human 
ingenuity, has opened up a Pandora’s box. The ability to be able to modify, 
remove, replace as well as add genes from other species has called into 
question the ethics and morals of interfering with nature and thus ‘playing 
God’. (Seeds of Disaster; The Daily Telegraph, 8/6/1998).
In the public arena the groups and opinion leaders in favour of the technology 
argue that ‘genetically modified (GM) foods are safe and morally imperative’, 
(Evening Standard; 27/5/1999). Benefits such as improving the quality of life, 
feeding the world and relieving suffering are cited to unreservedly promote the 
application of the technology. Others take a more cautious approach and 
mention eugenics, animal welfare, and environmental consequences as well 
as moral and religious objections to these same applications. The innovation 
has become a battlefield with different groups clashing over the rights and 
wrongs of the technology.
As for the general public, the majority are more in favour of medical 
applications than agricultural ones despite professing a lack of knowledge in 
the area. In order to inform and to influence the public, the interested parties 
associated with the technology such as the government, industry and
pressure groups have used the media to promote their views and to refute the 
claims of others. Since the introduction of GM food to the marketplace there 
has been a plethora of contested information from different groups on the 
health risks and benefits relating to food produced by this new technology, as 
well as relating to the ethical and moral aspects of using the technology in 
relation to food. Many surveys and polls have been conducted and report on 
the public’s feelings and attitudes towards GM food. In academic circles 
research has been conducted to investigate the public’s attitude and 
acceptance of the technology. However, no study has been undertaken to 
investigate how contested information received by the public from the media 
affects the public’s perceptions of the technology and of the sources involved 
in conflict.
Early studies on persuasion investigated the influence of source 
characteristics and message qualities to construct theories of influence 
processes. However, only messages from single individuals were examined, 
ignoring the social and cultural elements of influence, as well as inter-group 
interactions of those involved.
Recently psychologists in risk perception have conducted a great deal of 
work, which includes social trust as a variable in the perceptions of 
hypothetical risks associated with ‘strategic’ technologies^ The literature in 
this area shows how trust mediates the information received and whether trust 
affects the perceptions associated with technologies. Further claims have 
been made regarding the effects of conflict between experts on social trust 
(Slovic, 1993a). However, no attempt has been made to investigate the 
impact of conflict between sources on social trust and risk perception.
In essence, the effects of disagreement about information (contesting 
information) on public perceptions of the contested innovation, together with 
the consequences of the conflict on the sources involved, have been
' Here strategic technology refers to technologies tliat have the potential to revolutionise people’s way 
of doing things in their lifetime (Durant, Bauer, & Gaskell, 1998)
neglected in previous research programmes. The present schedule of 
research addresses these issues.
Having commented on the antecedents to the research schedule, the 
potential importance of addressing these issues is now discussed.
1.2 Significance of the research
Research in this area has important potential implications for both theory and 
applications in relation to influence. Communication in the form of contestation 
is the main style of presentation by the media, from which the public gather 
information regarding innovations such as genetic engineering. To inform and 
to influence the public it is vital to understand how these contested messages 
are received and thus to assess their potential impact.
Effective risk communication is vital for the promotion of technologies with 
high risks and high benefits. If government and industry are to promote the 
acceptance of innovation they need to have a clear understanding of how 
their messages are received and how they are perceived when their 
messages are refuted. Pressure groups and other objectors also need to be 
aware of the consequences of their refutation on the public’s perceptions in 
terms of the effectiveness of their counter arguments and how they as a group 
are perceived in the light of their actions.
In theoretical terms, the investigation of contested messages extends 
persuasion studies from an individualistic focus to one that assimilates the 
social aspects of influence in the form of intra/inter-group interactions. 
Moreover, the research amalgamates risk perception research on social trust 
that does not have a strong theoretical base with social influence studies, to 
deliver a theoretical framework that enriches both traditions.
Having established the background to the research the manner in which these 
issues have been approached in the thesis is presented in the following
chapter review. Firstly, the name used to refer to the innovation is deait with in 
the following section.
1.3 W hafs in a name?
The term used when referring to genetic technology in the early days (1970’s) 
was genetic engineering or its technical term "recombinant DNA (rONA) 
technology”. However, when the term genetic engineering came to acquire 
negative connotations in the 1990’s the phrase genetic manipulation was 
substituted. When this too was viewed with suspicion the term was 
transformed to "genetic modification” {GN\). More recently the preferred 
expression has been “gene technology".
On the other hand the term biotechnology is an old one, used to denote the 
different techniques employed by farmers and others in plant and animal 
breeding (Peters, 1993). The term biotechnology is preferred by some experts 
and policy makers to show that this technology is not new but a continuation 
of similar techniques that have been around for many years and have been 
used successfully and safely. Research that has compared the uses of the 
term biotechnology with that of genetic engineering has found that the public 
are more receptive to the term biotechnology than to genetic engineering 
(Gaskeil, Bauer, & Durant, 1998) and also the public know more about 
applications of biotechnology than about genetic engineering (Marlier, 1992). 
However, the phase "modern biotechnology”, which distinguishes the old 
methods of selective breeding/ fermentation products from the recent 
applications using recombined segments of DNA is becoming fashionable. It 
is important to note that different groups use different terms in order to evoke 
different representations of the technology and to convey particular meanings.
In this study the term genetic modification (GM) is preferred as the main focus 
of the study is on the genetic modification of food. However, other terms may
be used when it appears in the work of other researchers or to signify a 
particular meaning.
1.4 Review of chapters
Chapter 2 is a summary of the scientific principles involved in genetic 
modification technology together and of the various ways in which the 
technology has been applied to the medical and agricultural fields. The 
following chapter (chapter 3) reviews the previous social psychological studies 
conducted in the field of genetic engineering. The various theories that may 
be relevant to this research are reviewed in detail in chapter 4 as these 
underpin the theoretical framework employed in the subsequent empirical 
studies. The next 4 chapters (5 to 8) report a series of empirical studies. The 
literature relating specifically to these experiments is reviewed in the relevant 
introduction. Each study is also discussed separately. The final chapter 
(chapter 9) consists of an overview of the findings with a discussion of the 
main findings of the research programme. It also highlights the theoretical and 
appiied implications of the findings and notes future extensions to the 
research.
A commentary on the news reported in the media between December 1997 
and June 2000, a period roughly spanning the timeframe of the thesis is 
presented in Appendix 5.
1.4.1 Chapter Two
Chapter 2 contains an overview of the scientific principles of genetic 
engineering. The objective of this chapter is to explain the various molecular 
techniques involved in the technology together with the way these techniques 
are applied to medicine and agriculture.
1.4.2 Chapter Three
Chapter 3 contains a review of the social psychological literature relating to 
genetic engineering. The focus of the literature is on studies relating to 
genetic modification of food. It is apparent that past research focused mainly 
on understanding public’s perceptions at a single time point rather than 
investigating ways of changing these perceptions. It is argued that although 
these studies make a valuable contribution they fall short of explaining the 
mechanisms underpinning such perceptions. The effects of contested 
information on the public are. The importance of this to risk communication 
and influence is highlighted.
1.4.3 Chapter Four
Chapter 4 reviews the theories that may be used in the investigation of 
contested information and public perceptions. Theories of social 
representation that address how people make sense of their world, theories of 
social influence that tackle changes in perceptions, and models that deal with 
how people choose their information sources are described. It is argued that 
previous research that looked at the influence of sources was not grounded in 
a theoretical framework. It is suggested that there is a need for a systematic 
theoretical analysis of people’s understanding of genetically modified food and 
how contestations between groups may change these perceptions.
1.4.4 Chapter Five
This initial study explores the representations of two samples of people to 
whom genetically modified food may be of interest. Mothers with weaning 
babies and first year undergraduate students were chosen and were asked to 
rate items relating to genetically modified food on dimensions shown in the 
literature to be relevant to food issues. Their global representations as well as 
specific attitudes on risks, benefits and control were obtained to form the 
baseline measures for further research. This study showed evidence of links
between both trust espoused in information sources and the perceptions of 
societal control with the type of regulators desired by the participants.
1.4.5 Chapter Six
The second study used the baseline measures obtained in the first study to 
investigate the changes in people’s perceptions relating to genetically 
modified food when risk information was presented in contested and non­
contested contexts. It transpired that when messages were contested, the 
sources involved in the contestation as well as the messages were perceived 
differently depending on the identity of the sources on the trust/distrust 
dimension. Participants’ changes in perceived risks and benefits were 
compared between the different experimental conditions. The results suggest 
that the type of information presented had a greater effect on changes in risks 
rather than contestation perse. Significant changes were noted on perceived 
control by government and scientists in the contested conditions. Implications 
of these results are discussed.
1.4.6 Chapter Seven
The third study extended the investigation of contested messages by 
exploring the influence of trust on perceptions in the context of intra/inter 
group conflict. The identity of the groups in conflict in terms of trustworthiness, 
the number of group members involved in the contestation, and the types of 
arguments used in the contestations were varied. The participants’ 
perceptions of risks and benefits of the technology, changes in perceptions of 
control over the research and utilisation of the technology, as well as the 
changes in trust in the information sources were measured. Results show that 
trusted sources and information provided by them were viewed more 
positively than distrusted sources. Further, trustworthiness of the sources was 
found to be influential when the sources took on the roles of promoters or 
objectors of the innovation. It was found that perceptions of risks and benefits 
changed depending on the identity of the conflicting sources, the identity of
the promoter affecting perceived risks, and the identity, number and types of 
arguments of the refuting source affecting perceptions of benefits. The study 
elaborates on the previous study's findings of possible mechanisms by which 
trust and control of information sources may be altered in contestations.
1.4.7 Chapter Eight
The final study attempted to extend the investigation of the effects of 
contestations between experts by manipulating the perceptions of vested 
interest of the sources involved in the conflict. Despite the lack of success of 
the manipulation, the effects of using academic as opposed to personal 
reasons as objections were noted. The study reinforced many findings of the 
previous study by illustrating the mediating function trust plays in risk 
perception. Explanations are offered in terms of Mugny’s Conflict Elaboration 
Theory.
1.4.8 Chapter Nine
The final chapter synthesises the main findings of the empirical work. The 
principle findings are summarised and the manner in which they relate to the 
theories in this area are described. The theoretical and practical implications 
of the findings are discussed together with suggestions for future research. In 
relation to the literature on risk it is argued that trust evokes expectations of 
the parties involved. How the sources measured up to these expectations 
determined their influence and how they were subsequently perceived. 
Despite the difficulty in altering well-established representations, ways of 
changing their perceptions of risks, benefits, control and trust on specific 
issues are considered. The practical implications of these findings for risk 
communicators, pressure groups, government officials and industry for how 
best to present information in contested situations is discussed. The 
advantages of investigating contested information in persuasion research are 
also highlighted.
1.4.9 Appendix chapter
Appendix 5 is an overview of the news reported in the media between 
December 1997 and June 2000, roughly spanning the period of the thesis. 
The reporting by the media of issues relating to genetic modification of food 
was monitored to identify the themes and players involved in the debates 
surrounding this technology. From this it is suggested that contestation of 
information is an important area that merits further investigation in terms of 
public perceptions of genetic engineering.
2 Chapter Two - The principles of Genetic Engineering
2.1 Introduction
The example of an emerging “strategic" technology dealt with in this thesis is 
the application of genetic engineering to the food industry. In order to have an 
understanding of the various scientific issues involved and the debates 
surrounding this innovation, some general knowledge of the principles of gene 
manipulation and its potential applications may be useful. These issues are 
addressed in this chapter.
2.1.1 Background
Biotechnology may be defined as the use of living organisms or their products 
to enhance human health and the environment (Peters, 1993). In the past 
biotechnologists used yeast cells to raise bread dough, to ferment alcoholic 
beverages, and bacterial cells to make cheeses and yoghurts as well as 
practising selective breeding of animals. Today laboratory techniques can 
splice genes from different organisms together to create recombinant DNA, 
which produces a novel ("recombinant”) protein within cells. As a result 
bacterial cells can be made to express human glycoproteins, which can then 
be exploited commercially or used for research. For example, cows can be 
made to produce more milk for the same amount of feed by administering a 
recombinant protein (somatotropin) that stimulates milk production. Naturally 
occurring molecules can also be altered to make them more stable and this 
has resulted in many potent therapeutic drugs such as insulin for treatment of 
diabetes, and tissue plasminogen activator used to dissolve the blood clots 
that cause a heart attack or stroke.
The principle behind genetic engineering is fairly straightforward: a gene of 
interest is cut or copied, and then pasted into a carrier called a vector. This 
recombinant vector is then inserted into a host cell. The host cell then
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produces multiple copies of the cloned gene, which can be used for the 
intended purpose (see Peters for details). However, in order to understand the 
techniques of genetic cloning some knowledge of the structure and 
functioning of chromosomes, genes and DNA molecules is needed.
An introduction to genetic engineering is presented below in four sections, 
which consider in turn the structure and functioning of DNA, gene cloning 
techniques, the application of genetic engineering to human therapeutics and 
the contribution of biotechnology to the food industry.
2.2 The structure and function of DNA
In eukaryotic cells (i.e. cells containing a nucleus) the DNA (deoxyribonucleic 
acid) is tightly packed into long, thin, rod like structures called chromosomes, 
within the cellular nucleus. Chromosomes have a composition of about 40% 
DNA and 60% protein and usually there are two copies of each chromosome. 
All the cells of the organism (apart from sperm cells, egg cells and red blood 
cells) and all organisms of the same species have the same number of 
chromosomes. The number of chromosomes in each cell doubles immediately 
prior to cell division (mitosis) during which a single cell splits to form two 
identical offspring cells. The germ cells that develop into sperm and eggs 
have one copy of each chromosome. Fertilisation of an egg by a 
spermatozoon produces a zygote, which reconstitutes the full compliment of 
chromosomes as found in the somatic (non-germ) cells of that organism.
A molecule of DNA is made up of subunits called nucleotides. Each 
nucleotide consists of a sugar molecule called deoxyribose, a phosphate 
group, and one of four nucleotide bases. These subunits are always bound 
together in the same way to make a complete nucleotide. The four bases 
found in DNA are adenine(A), thymine(T), guanine(G), and cytosine(C).
The nucleotides are joined together by strong covalent bonds between the 
sugar of one nucleotide and the phosphate group of the next nucleotide to
11
make a long, straight strand or polymer, called a polynucleotide strand. This 
results in a molecule with regular backbone consisting of alternating sugar 
and phosphate subunits of adjacent nucleotides.
Every DNA molecule is made up of two polynucleotide strands, which are 
twisted around one another to form a double helix much like a spiral 
staircase where each pair of nucleotides binds together to form a step on the 
ladder (figure 2.1). The two polynucleotide strands are held together by 
relatively weak hydrogen bonds between the bases of each strand. Thymine 
(T) and cytosine (C) are pyrimidines, which have a single ring structure, while 
the purines guanine (G) and adenine (A) have a double ring structure. A only 
pairs with T and G only pairs with C. Thus, if we know the sequence of the 
bases on one strand we can deduce the sequence of the bases on the other.
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Figure 2.1 (a): The structure of DNA
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Figure 2.1(b): Functioning of DNA
[Figures from the New England Journal of Medicine on line]
2.2.1 DNA replication
Cells must divide in order for an organism to develop, grow and repair. During 
cell division the chromosomal compliment of the cell is replicated and two 
copies of each chromosome pass to each new daughter cell. DNA replication 
occurs in three stages: first, the double helix is unwound, second, free bases 
in the cell pair up with their complimentary nucleotide bases on the newly 
exposed single strand of DNA and third, polymerisation occurs on the 
backbone of each newly synthesised strand to create two identical copies of 
the DNA molecule. In more detail:
• Unwinding: the two strands of DNA unwind and separate from one 
another in the areas that are being actively replicated. This occurs 
when a series of enzymes break the weak hydrogen bonds holding 
together the base pairs. Unwinding of a segment of a double-stranded 
(ds)DNA results in two lengths of unpaired single strands of 
nucleotides. These single strand regions have free bases attached to 
the sugar-phosphate backbone.
• Complementary base pairing: free nucleotides, present in the interior of 
the cell, bind to the complementary bases on the DNA strand such that 
the order of the bases on the newly forming strand is directed by, and 
is complementary to, the parent strand.
• Polymerisation: an enzyme called DNA polymerase creates the 
backbone of the newly synthesised nucleotide strand by forming 
covalent bonds between the sugar subunit of one nucleotide and the 
phosphate subunit of the adjacent nucleotide in the growing DNA 
strand.
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When all of the bases on the separated strands of the parental DNA are 
matched with their complementary bases two new identical daughter DNA 
molecules are created. Although there are not usually many mistakes in the 
copies created, special enzymes read the nucleotides in the newly 
synthesised DNA strand and excise the problematic bases. Soon the correct 
bases are bonded to the template, thus correcting the base sequence and 
making it a perfect match for the original parent molecule. If the incorrect base 
is not removed it results in a point mutation and thus a change in hereditary 
information.
2.2.2 Genes
Gene transcription and translation
The functional subunit of DNA is the gene, and each gene encodes a 
polypeptide chain. Although DNA molecules are double stranded, only a 
single strand of the gene contains the information needed to synthesise the 
polypeptide specified by the gene. This template strand is called the coding 
strand. The other complementary strand is called the non-coding strand 
(figure 2.2).
Each gene is composed of coding exons and non-coding introns. The exons 
and introns are replicated into a different form of nucleic acid, messenger 
ribonucleic acid (mRNA), by the process of gene transcription. The mRNA is 
often modified after transcription. This involves the addition of a 3’ poly (A) tail 
and a 5’ cap structure. In addition the non-coding sequences, introns, are 
spliced out of the RNA molecule, leaving behind only the exons. The exons 
are joined together by a processing step known as intron splicing. The 
mRNA then passes through the nuclear pores and enters the cytoplasm. 
There it binds to ribosomes which translate the genetic code to produce a 
polypeptide {translation). Ribosomes are complex macromolecular structures 
consisting of multiple polypeptide chains and ribosomal RNA molecules. They 
reside freely in the cytoplasm or are attached to the endoplasmic reticulum.
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Each triplet of bases along the mRNA molecule is called a codon and codes 
for a particular amino acid. Transfer RNA (tRNA) molecules containing the 
complimentary three bases to each codon bind in turn to the codons on the 
mRNA. Each specific tRNA has an attached specific amino acid, so as each 
codon is 'read' the amino acids are lined up and linked together by the 
ribosome to form the polypeptide. Although many amino acids are specified 
by more than one codon, no single codon specifies more than one amino acid 
(figure 2.1b).
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Figure 2.2: Gene structure
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2.2.3 Genetic Mutations
These are changes in hereditary information that can affect the DNA of both 
germ cells and somatic cells. Chromosomal mutations involve modifications of 
large sections of a chromosome or even the entire chromosome. Gene 
mutations, involve only a single gene or a small fragment of a chromosome.
Chromosomal mutations may be changes in the number of chromosomes 
(aneuploid mutation) or in the structure of a chromosome. During division of 
germ cells (meiosis), a series of tvi/o cell divisions occurs in which a single 
cell containing pairs of chromosomes divides to produce four cells, each of 
which contains only a single member of each chromosome pair. During 
meiosis, identical (homologous) chromosomes pair up so that they are lying 
side by side. During the pairing up bridges form between the two homologs 
and pieces of chromosomes are sometimes exchanged. Since the exchanged 
pieces are usually of equal size, each of the two homologs ends up with the 
same number of genes with which it started. This process is called crossing 
over or homologous recombination. This process is strictly not a mutation 
as genetic information remains unchanged by the switch. However, it has the 
potential to create a new phenotype and thus it is a very important process in 
many organisms. Sometimes the pieces exchanged during cross over are 
unequal. When this occurs, one chromosome may end up with two copies of 
one or more genes, and one chromosome may end up missing certain genes 
entirely.
Translocations involve the movement of a chromosomal piece or pieces. 
Simple translocations involve a break in one chromosome to create a 
detached segment, which is shorter than normal, and one, which is longer. 
Reciprocal translocations involve breaks in two chromosomes. The segments 
then switch so that segment A joins to chromosome B while segment B joins 
to chromosome A. Genetic material is neither lost nor gained in either 
crossing over events or in translocations. However, chromosomal 
translocations can result in malignancy such as leukaemia or lymphoma.
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Deletion involves the breakage of a chromosome to produce a chromosomal 
segment that is lost from the cell. Copies of any genes located on the deleted 
piece are lost to the organism.
Duplication involves the copying of a chromosomal segment and results in 
production of a longer-than-normal chromosome with multiple copies of genes 
that would normally appear only once on a single chromosome. Inversion 
involves the reversal of a length of chromosome within the chromosomal 
structure. Because inversions do not change the amount of DNA in a 
chromosome, they often have no phenotypic effect. However, sometimes the 
presence of an inverted segment may interfere with meiosis resulting in the 
formation of abnormal germ cells. The effects of these changes in 
chromosomal structure can range from minor to lethal, depending on the 
extent of the structural changes.
Point mutations involve changes in the base sequence of individual genes. 
These mutations may involve substitution of one base for another, deletion of 
a base or bases, duplication of one or more bases so that two identical bases 
exist where one base should be, or the insertion of one or more new unrelated 
bases into the base sequence. These mutations are created by the free 
radicals generated during oxidative metabolism and by ultraviolet light, etc. 
The cell contains many proof-reading and repair molecules that constantly 
check the DNA that is exposed during gene transcription. It is estimated that 
400 point mutations are corrected in each healthy human cell every day.
All mutations have the potential to alter one or more codons. A missense 
mutation arises when DNA is altered so that it specifies a wrong codon, 
which, in turn, specifies a wrong amino acid. A same sense mutation results 
when the altered codon continues to specify the correct amino acid. A 
nonsense mutation arises when a codon, which specifies an amino acid, 
becomes a stop codon. A reading frameshift, a change in the position of 
breaks between codons, results from the insertion or deletion of one or two 
bases in a gene. An altered codon may encode a wrong amino acid, which, in
19
turn, results in the translation of a wrong polypeptide product. Therefore, 
somatic gene mutations may alter the resultant phenotype. Mutations 
involving germ cells only affect future generations of the particular organism. 
Offspring will not be affected by a somatic cell mutation, although they may 
inherit the tendency to develop somatic cell mutations.
There are many potential environmental mutagens, including chemicals 
present in cigarette smoke, food additives, ultraviolet light and environmental 
contaminants. In addition, some mutations arise directly from errors during 
DNA replication or repair. As previously mentioned, most mutations are 
corrected by proofreading mechanisms of the cell before they cause any 
phenotypic abnormalities. Sometimes the mutations cause phenotypes that 
are beneficial to the organism, while other mutations cause a harmful or 
unaltered phenotype.
2.3 Gene cloning
Before genes can be cloned they have to be isolated. Cells can be divided 
into two categories: those with a nuclei (eukaryotic cells) and those without a 
nuclei (prokaryotic cells). Eukaryotic cells (eg mammalian cells) generally 
have multiple, linear chromosomes while prokaryotic cells (eg bacteria) have 
a single, circular chromosome. In addition prokaryotic cells often contain 
plasmids, circular DNA molecules that exist in the cell separate from the 
chromosome. Plasmids frequently contain genes that allow the cell to survive 
in the presence of substances normally toxic to that cell, such as antibiotics. 
Plasmid and chromosomal DNA can be isolated from cells. The cell 
membrane is solubilised by adding a detergent and the resultant lysate is 
then heat-treated, or enzymes are added, to remove various contaminants. 
Precipitation with ethanol collects the DNA molecules.
Restriction enzymes, found in bacterial cells, function to protect these cells 
from infection by bacteriophages. They do this by cleaving the invading phage 
DNA. DNA of the bacterial host cell is protected by the presence of methyl
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groups on some of the bases of the bacterial DNA. Invading phage DNA does 
not have these methyl groups at nuclease recognition sites and hence are cut 
up by the restriction enzymes.
Restriction enzymes work by binding to specific sequences of bases known 
as recognition sites. Each enzyme has a single specific recognition 
sequence. Once the enzyme has bound to the specific base sequence, it 
cleaves the DNA backbone, thus breaking the molecule into fragments. Two 
different types of termini are produced: 1 ) blunt ends - in which there is no 
overhanging single-strand tail remaining after cleavage, and 2) staggered 
ends in which a single-strand tail remains. The tail can extend in either the 3’ 
or 5’ direction. The staggered ends resulting from cleavage by restriction 
enzymes complement one another in certain situations. These 
complementary staggered ends tend to hydrogen bond to one another and 
are thus called sticky ends.
Sticky ends make it possible to glue two DNA fragments together to make 
DNA chimeras, regardless of the sources of the DNA. The enzyme DNA 
ligase covalently joins the sugar-phosphate backbone between the newly 
joined or ligated fragments. When the segments come from at least two 
different sources, the resultant ligated molecule is called recombinant DNA.
2.3.1 The characterisation of a gene
Two key facts about genes are:
1) Each gene has the same base sequence in every cell of an organism, and 
in all organisms of the same species, as long as there are no mutations 
involved.
2) Each restriction endonuclease enzyme cleaves DNA only at a specific site 
determined by a particular sequence of base pairs.
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DNA molecules can therefore be identified by the pattern of fragments are 
produced after cleavage by various enzymes. Identification of the recognition 
sequences along a DNA molecule is used to produce a restriction map.
DNA fragments that are produced by the treatment of DNA molecules with 
restriction endonucleases can be separated using gel electrophoresis, a 
technique that is based on the size of the fragments. Gel electrophoresis 
works by creating an electrostatic field which causes DNA fragments to 
migrate through a molecular sieve created by dissolving agarose in a salt 
water mixture and allowing the resultant liquid to solidify. DNA fragments 
move through the gel at different speeds depending on their size and electric 
charge, with the distance migrated being inversely proportional to the 
molecular size.
Although the base sequences of the chromosomes of different members of 
the same species resemble one another, some differences called 
polymorphisms, exist. Non-coding polymorphisms have little, if any, effect on 
the functioning and appearance of an individual but can be used as genetic 
markers. Each individual has enough polymorphic sites to make his or her 
DNA unique. An analysis of the various polymorphisms in any one organism 
provides a unique profile, which can be used to identify that organism. DNA 
polymorphisms can be identified by the ability of restriction enzymes to cleave 
DNA in the vicinity of the polymorphism. The variable sizes of the resulting 
DNA fragments depend on the possible effect of a polymorphism on an 
enzyme recognition site. These variable-sized fragments are known as 
Restriction Fragment Length Polymorphisms (RFLPs). RFLPs pass from 
generation to generation in much the same way as any other polymorphic 
phenotypic trait such as blood type or eye colour. Therefore RFLPs can be 
used to trace passage of disease states among the members of a multi- 
generational extended family.
Although restriction maps and RFLPs provide valuable information about the 
base sequence of a DNA molecule, it is incomplete. To make the most
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efficient and effective manipulations of a length of DNA, the complete base 
sequence of the DNA molecule must be determined.
2.3.2 Cloning a gene
Gene libraries are composed of fragments of donor DNA, each protected by 
insertion into a cloning vector. Taken together, all the inserts in the 
recombinant molecules of a library represent the entire genome of the donor 
organism. Recombinant cloning vectors from a library, when inserted into host 
cells, allow replication of the genetic material.
The donor genetic information comes from two sources; genomic DNA or 
cDNA. Genomic DNA is the entire complement of DNA in a donor cell. Genes 
composed of cDNA are created using reverse transcriptase to synthesise a 
DNA copy of a mRNA template. Since the mRNA template has already 
undergone post-transcriptional modification, it consists solely of coding exons. 
Therefore, cDNA differs from genomic DNA in that it is composed of exons 
alone. Therefore, cDNA gene sequences are smaller than the equivalent 
genomic gene sequences.
Cloning vectors are used to amplify the recombinant DNA prior to introduction 
into the host cells, and facilitate replication of the DNA fragment once it is 
inside the host cell. The vectors are lengths of DNA containing unique 
recognition sequences, selectable markers, and can replicate. The presence 
of a selectable marker, for example tetracycline resistance, can indicate the 
presence of the plasmid itself within the host cell.
By cleaving both the cloning vector and the DNA fragment which is to be 
inserted with the same restriction enzyme, sticky ends can be generated on 
the two DNA molecules. Bonding occurs between these sticky ends resulting 
in the joining of the DNA fragment and the vector molecule. The resulting 
product is a vector molecule that contains DNA insert. The primary types of 
cloning vectors are bacterial plasmids, bacteriophage chromosomes and 
cosmids (which consist of both phage and plasmid DNA).
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The plasmid as a cloning vector -Plasmid vectors, are usually smaller than 
the circular bacterial chromosome, often contain genes with antibiotic 
resistance, and genes which govern their transmission from cell during the 
process of conjugation. The replication of plasmids can be either tied to 
replication of the host chromosome -stringent plasmid- or independent of 
host chromosome replication-relaxed plasmids.
The bacteriophage as a cloning vector - Bactriophage vectors have linear 
dsDNA molecules which are flanked by complementary single-stranded 
sequences of bases known as cos sites. The cos sites can bind to one other, 
thus circularising the phage chromosome. Phage particles inject their DNA 
into host bacterial cells in the process of infection. The phage DNA either 
immediately directs the synthesis of new phage particles in the lytic process 
or becomes relatively inert through incorporation into the host chromosome in 
the lysogenic process (figure 2.3).
Cells which take up recombinant plasmid DNA are called transformed cells. 
Transformed cells can often be identified with the use of selective media, 
which interacts in some way with a selectable marker located on the cloning 
vector. Typically the cloning vector carries a gene, which confers drug 
resistance on the transformed cell, thus allowing only transformed cells to 
grow in selective media containing that particular drug. Non-transformed cells 
cannot grow in the selective medium. Transformed host cells can be 
maintained for long periods of time by storage at very cold temperatures, 
making gene libraries reusable. Frozen cells, thawed many years after their 
original storage, behave as though they had never been frozen. Thus, gene 
libraries can be probed, stored, regenerated, and reported many times.
Small amounts of a gene can also be cloned for identification purposes using 
the powerful technique of the polymerase chain reaction (PCR). The DNA 
sequence to be amplified is selected by primers, which are short, synthetic
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oligonucleotides that correspond to sequences flanking the DNA to be 
amplified. After an excess of primers is added to the DNA, together with a 
heat-stable DNA polymerase, the strands of both the genomic DNA and the 
primers are separated by heating and allowed to cool. A heat-stable 
polymerase elongates the primers on either strand, thus generating two new, 
identical dsDNA molecules and doubling the number of DNA fragments. Each 
cycle takes just a few minutes and doubles the number of copies of the 
original DNA fragment (figure 2.4).
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Fig 2.3: The bacteriophage as a cloning vector
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2.3.3 Factors that govern gene expression
Prokaryotic ceils generally live within quickly changing environments. To 
respond to this situation, prokaryotic genes have developed opérons, groups 
of related structural genes along with their controlling sequences, which are 
transcribed in a co-ordinated manner.
Five basic components make up a bacterial operon: 1) the regulator gene 
encodes a molecule which is sensitive to the presence of certain molecules in 
the bacterial environment. 2) The repressor molecule is encoded by the 
regulator gene and changes its molecular configuration in response to various 
environmental conditions. 3) The operator is a sequence of bases to which 
the repressor molecule is able to bind. The operator's location slightly 
overlaps that of the promoter. 4) The promoter is a sequence of bases to 
which the DNA polymerase enzyme binds prior to the transcription of the 
associated structural genes. 5) The structural genes encode functional 
enzymes. The operon itself functions to control the level of expression of the 
structural genes (figure 2.5).
For example, the lac operon encodes three enzymes, which are involved in 
the digestion of lactose, and is a general model for all repressible bacterial 
opérons. The lac operon functions as follows: when the environment 
surrounding an E. co//cell contains lactose, the lactose binds to the repressor 
molecule. This binding induces a structural change in the repressor which 
renders it such that the repressor is unable to bind to the operon and 
therefore unable to interfere with the promoter. RNA polymerase binds to the 
promoter and initiates transcription of the structural genes.
Without the presence of lactose in the environments surrounding the E.coli 
cell, the repressor molecule does not undergo any structural changes. The 
repressor molecule therefore binds to the operator. Because the operator 
physically overlaps the promoter, this binding of repressor to operator
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Fig 2.5: Gene expression
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Interferes with the ability of the RNA polymerase enzyme to bind to the 
promoter. Transcription of the structural genes does not take place since the 
necessary enzyme is not able to bind to the operon. The lac operon is an 
inducible operon in that its structural genes are not transcribed except in the 
presence of an inducer. Other opérons, for example the trp operon, are 
repressible opérons. Their structural genes are expressed continuously 
except in the presence of a corepressor molecule.
Promoters are DNA sequences, generally located upstream from the 
transcriptional start site of a gene, to which RNA polymerase binds, thus 
allowing transcription to proceed. Various promoters act with varying levels of 
efficiency. The effectiveness with which a promoter binds RNA polymerase 
varies with a number of factors, including base sequence and relative 
distance from the transcriptional start site.
Types of host cells: Prokaryotic cells such as E. coll are commonly used as 
host cells for gene cloning. These cells grow easily under laboratory 
conditions; they have a very short generation time and posses a well- 
understood genome. However, eukaryotic genomic DNA is often unsuitable 
for cloning in prokaryotic hosts due to the presence of both introns and exons 
in the eukaryotic DNA. In order to clone eukaryotic genomic DNA directly, 
without first making cDNA constructs, eukaryotic host cells are required, 
which unlike prokaryotic cells, possess the enzymes required for the removal 
of introns.
Yeast cells work well as eukaryotic host cells due to the relative simplicity of 
their genome, which, while being four times the size of the E.coli genome, is 
only 1/150th, the size of the human genome. This small size has allowed 
extensive analysis of the yeast genome. In addition, yeast cells can be grown 
easily under laboratory condition.
Cloning genes in Mammalian Hosts: Despite the presence of the 
appropriate controlling sequences in a variety of cloning vectors, a number of
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higher eukaryotic genes are not expressed when cloned into either bacterial 
or yeast host cells (incomplete glycosylation). For this reason mammalian 
cells are sometimes chosen as host cells. Although mammalian host cells 
pose no danger of bacterial contamination of the cloned gene product and 
permit thorough analysis of the patterns of mammalian gene control, they 
have certain draw backs: these eukaryotic host cells permit the growth of 
various mammalian pathogens which are a potential danger to any patients 
treated with therapeutic molecules produced using this type of cloning system.
Mammalian cells can be transformed with exogenous DNA by first mixing the 
donor DNA with a source of excess calcium ions and then applying the 
resultant DNA/calcium precipitate to host cells. Some of the cells incorporate 
this precipitate through endocytosis. This incorporated DNA either 
immediately degrades after a period of time, is expressed transiently, or can 
integrate into the host genome. The fate of the integrated DNA directs the 
type of expression - absent, transient or stable. This inefficient technique 
results in a relatively small percentage of successfully transformed cells.
Donor DNA can be microinjected into the pronuclei of fertilised mouse eggs 
to create transgenic mice. The resultant embryos can then be implanted into a 
host mouse uterus and brought to term. When born some of these mice 
continue to express the foreign gene in a mosaic pattern. As such not all the 
tissues of a single animal contain the foreign gene, nor will all of the cells of a 
positive organ be positive. Experiments show that products of microinjected 
genes can be expressed in the full-grown mouse and can also have obvious 
phenotypic effects. Similar microinjection studies have also involved other 
animals including pigs and sheep.
Microinjection involves the injection of DNA into a host cell via a 
mechanically controlled micro needle. This valuable technique results in 
highly efficient transformation and does not require the presence of a 
selectable marker in the exogenous DNA to identify the transformed cells. The 
expression of cloned genes in mammalian host cells depends on the 
presence of the appropriate controlling sequences. Such sequences,
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including enhances and promoters of a variety of origins are often included in 
the cloning vector itself. Experiments show that the presence of an inducible 
promoter on a cloning vector often makes expression of the normally non­
induced donor gene, inducible as well.
With some basic understanding of genetics and cloning techniques we are in 
a position to consider how such knowledge may be put to different uses. 
Section 3 looks at the application of genetic engineering in medicine, followed 
by section 4, which covers the applications in the field of agriculture.
32
2.4 Applications of Genetic Engineering in medicine
There are about 4000 noted genetic diseases that affect humans. Although 
these diseases are clearly inheritable and therefore must result from some 
form of genetic defect, both the defect itself and the chromosomal position of 
the responsible gene remain unidentified for the majority of inherited human 
diseases. In the past this was because experiments used in non-human 
animal species to gain such information are impossible to carry out in humans 
because of the long generation time of humans and due to ethical issues 
involved in direction and mating patterns of individual human beings. This 
type of information is called pedigree analysis and can be used to connect a 
gene, or at least a chromosome, to a particular disease. However, many 
genetically based diseases like schizophrenia and diabetes, appear to be 
caused by a group several genes acting in concert with one another, and with 
an environmental factor.
Metabolism is the name given to groups of chemical reactions that convert 
“raw” substrates into substances necessary for the proper functioning of an 
organism. A particular enzyme drives or enhances each of the chemical 
reactions that make up a metabolic pathway. If that enzyme is either absent or 
defective in some way, the chemical reaction either slows down to an 
ineffective rate or even halts entirely. As a result, a particular substrate is not 
converted into the necessary materials and functioning of the organism is 
compromised. So far about 300 of these metabolic disorders, which involve 
the absence of a particular enzyme, have been identified. Metabolic diseases 
involve two levels of defect: the gene itself and the gene product.
2.4.1 Gene Localisation
Various procedures have been used to find the position of genes in the 
chromosomal map. These procedures include association of unknown genes 
with markers of known position. Markers, which can include RFLPs as well as
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genes, provide landmarks for the analysis of chromosomal positions. About 
1000 genetic markers have been defined which span the human genome at 
intervals of ten million base pairs. Areas located between two markers can be 
accessed by the technique of chromosome walking. Here a library containing 
fragments of the entire genome is assembled. A probe, consisting of a small 
length of DNA generated from a known marker sequence, is then used to 
screen the library in an attempt to isolate a transformant which contains the 
end of the marker-containing fragment along with the next length of 
chromosome. A short DNA sequence located close to the end of the new 
overlapping sequence is then isolated from that clone and used to produce a 
second probe sequence which is used to re-screen the library for a 
transformant which contains the new probe along with the next length of 
chromosome. This "bootstrapping” technique is carried out repeatedly until the 
chromosome has been walked in small overlapping steps from the original 
marker to the area of interest (figure 2.6).
The human genome-mapping project hopes to identify many new markers, 
assign all human genes to chromosomal map positions, and determine the 
base sequence of the entire human genome. This information could aid in 
new treatments and diagnostic techniques for human diseases, as well as 
providing insight into basic scientific questions on genome structure and 
function.
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[Figure from the New England Journal of Medicine on line]
2.4.2 Gene therapy
The principle applications of gene therapy have been:
a) to express “new” recombinant molecules that can be used for research, 
diagnosis or treatment, and
b) methods to repair or supplement the cellular function of a faulty gene.
Human therapeutic molecules
Recombinant DNA techniques have allowed the production of many 
molecules that play a role in the maintenance of good health or in the 
alleviation of ill health. In many cases, these molecules were previously 
available only in short supply. These molecules include hormones such as 
human growth hormone and insulin, cytokines such as interferons, tumor 
necrosis factor, and interleukins, and enzymes such as alpha-1 antitrypsin 
and tissue plasminogen activator.
Hormones: These are proteins produced by the endocrine glands of the 
body. They act as chemical messengers, bringing information from endocrine 
glands, through the bloodstream, to remote areas of the body. This 
information modulates and regulates various physical processes ranging from 
growth and reproduction to digestion and the level of sugar in the blood.
When specific hormones are absent or are present in abnormally low amounts 
physical pathologies result. These can be remedied by administering the 
missing hormones. However the isolation of these molecules from human 
tissues or other animals is often technically difficult, prone to contamination 
with endogenous pathogens (including retroviruses and prions) and frequently 
generates only small quantities of purified hormone.
Cytokines: These molecules are secreted by cells of the immune system 
regulate the immune response by acting as messengers between the various 
immune cells. For example interferons have an anti-viral effect and actively 
inhibit the growth of cancer cells. However these molecules are synthesised in 
vivo in extrerpely small quantities. This together with the difficulty in extracting
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pure interferon from body tissues and body fluids makes it impossible to 
generate a supply of interferon molecules to allow research or treatment of 
disease to proceed. Genetic engineering techniques have made it possible to 
place interferon genes into E  coli host cells. Such transformed bacterial cells 
then synthesise these valuable molecules in almost unlimited amounts for 
treatment of chronic hepatitis B virus infection, malignancies and multiple 
sclerosis.
Direct Gene therapy
This is the correction of the deleterious effects of a faulty gene by the addition 
of a normal extra copy of the gene, by repair of the faulty gene or by blocking 
the expression of a particular gene. In stem cell therapy for blood disorders, a 
normal copy of the gene is first cloned, or sequenced and synthesised. The 
normal gene is then placed in the appropriate stem cells (cells, which give rise 
to differentiated blood cells during development) of the affected individual. As 
these cells develop into mature differentiated cells they carry with them a copy 
of the correct gene. Ideally the replacement gene will begin to function at the 
appropriate stage of cell development, expressing the proper levels of the 
missing gene product and alleviating the disease. To achieve this the inserted 
gene would have to be expressed under the appropriate level of control so 
that the product would be present in the right amount. Further, the gene would 
have to be incorporated into a location on the host genome where it would not 
damage the functioning of any host gene, and the cells containing the normal 
gene would have to divide rapidly enough to overtake the growth of the cells 
containing the mutant gene. However, it is technically very difficult to regulate 
the expression of such a construct inserted into the human genome. If the 
new gene is inserted into a somatic cell, future generations will remain 
unaffected. If it is inserted into a germ cell, it will be passed onto future 
generations. As a result, the gene pool of that species will have been altered 
through human experimentation.
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Such a possibility raises the ethical issues involved with the process of 
eugenics - the practice of deliberate manipulation of the human genome to 
produce a particular type of offspring. If we can put ideal genes into a fertilised 
human egg, and if the resulting human can pass those genes onto its 
offspring, then we have made an artificially induced change in the human 
gene pool. For this reason many people feel that gene replacement therapy is 
morally and ethically wrong. Others believe that gene replacement therapy 
should be divided into two categories and that manipulations involving 
somatic cells should be considered to be no different from more traditional 
medical therapies since no permanent alteration of the germ line is 
introduced. However, the merits of permanent germline correction of an 
inherited disease would also require consideration.
Gene therapy by the addition of a normal extra copy of gene within a viral 
vector, or repair of an existing faulty gene (eg by anti-sense oligonucleotides), 
would provide a gene product that restored physiological function to normal 
thus ameliorating a particular disease. Anti-sense oligonucleotides can also 
be used to block the translation of a particular deleterious gene (figure 2.7).
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Figure 2.7: Gene therapy [Figures from the New England Journal of Medicine on line]
2.4.3 Recombinant vaccines
Viral vaccines have traditionally relied upon attenuating or killing the virus 
particles and using the resulting material to induce an immune response in 
vaccinated individuals. Although such vaccines have been successful and are 
responsible for the near eradication of poliomyelitis and other diseases, whole 
virus vaccines have certain problems. Some virus particles can escape the 
weakening or killing process used in the preparation of the vaccine. The 
vaccine then has the potential of inducing the viral illness in the individual that 
receives the vaccine. Recombinant, or subunit, vaccines avoid this difficulty. 
By cloning the gene responsible for encoding the immune-activating viral 
surface antigens, and discarding the rest of the viral genome, scientists can 
create vaccines without the ability to induce viral illness. These vaccines are 
composed of only the viral antigens that are then produced by the vaccine 
infected host cells. Modifying the genome of a relatively harmless vaccine 
virus so that it includes the antigen genes of other more pathogenic viruses 
makes some vaccines. Such a vaccine can be easily administered and may 
even be engineered to confer protection against more than one disease.
AIDS: Human immunodeficiency virus, or HIV, is a member of the class of 
RNA viruses known as retroviruses. The viral RNA is converted to DNA within 
the host cell by a viral enzyme, reverse transcriptase, and the viral DNA is 
then inserted into the host genome. Development of a vaccine against HIV 
has proven difficult due to the nature of HIV. Not only is the virus genetically 
unstable and constantly changing, but it can hide in the interior of cells by 
integrating into the host genome. In addition, researchers have yet to discover 
a good animal model of this disease in which to test potential vaccines. 
Further, moral difficulties hinder any proposed testing of AIDS vaccines on 
healthy human volunteers. Despite these problems, a potential vaccine 
prepared against the gp120 component of the HIV coat has conferred 
protection on two chimpanzees in preliminary experiments.
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2.4.4 Medical diagnosis using DNA probes
Genetically engineered DNA probes may be used to diagnose human 
disease. One type of probe is a radioactively labelled DNA fragment, which is 
complementary to a specific gene or gene segment. Probes, used to analyse 
the contents of gene libraries, thus identify target genes using the techniques 
of Southern Blotting or PCR (figure 2.8). Similarly appropriate probes can be 
used to analyse the human genome and identify mutant or abnormal genes. 
This type of analysis can be carried out on amniotic fluid, the fluid surrounding 
the growing foetus, to allow prenatal diagnosis.
In addition, genetic probes may help predict the possible future onset of 
certain diseases, including Huntington’s disease and emphysema. This 
requires that the presence of a gene mutation, polymorphism or marker (such 
as RFLP or microsatellite) be linked with the future onset of the disease. 
However, such information may affect an individual’s life choices such as 
marriage, parenthood, etc. and thus require careful genetic counselling.
41
D o uU s^en jB d 
DNA Bm dam
Manual DNA Sequencing
Radtoacive ffiner
Automated DNA Sequencing
Fluoresoent aimersheal D seoarate srands
DNA DOlvn
DideoxviudeotKKs
(UQTP ddATP ddTTP ddCTP cUQTP ddATP ddTTP ddCTP 
Pool the reaction mixtures
Sequencing gel 
A T
E n te  fluorescent 
taas n t i alaser
T Detsct Mfi 
cho tan ul tidier
Oom alter readout
Figure 2.8: DNA sequencing
[Figures from the New England Journal of Medicine on line]
2.4.5 Xenotransplantation
Xenotransplantation refers to the transplantation of cells or tissues from one 
species to another. This avenue of research has been explored in humans 
because the demand for transplant organs in humans greatly exceeds their 
availability. Genetic modification of the pig genome has produced animals 
whose cells express immune markers more compatible with humans in an 
attempt to minimise graft rejection. A baboon has now survived for 40 days 
with a humanised pig heart, little different from the survival of early human 
donor-heart transplants. Possible applications of xenotransplantation have 
also spread from traditional targets of heart and liver replacement to other 
organs. At the 5th Congress of the International Xenotransplantation Society 
in Nagoya, Japan in October 1999, several studies reported that genetically 
modified pig cells can help regeneration of surgically damaged spinal cords in 
monkeys (Lancet 1999;354:1657). Genetically modified pigs whose organs 
and cells can be successfully transplanted into humans have been cloned by 
nuclear transplant (as was Dolly the sheep) by the American pharmaceutical 
company PPL Therapeutics, USA (Lancet 2000;355:).
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2.5 Applications of Genetic Engineering in Agricuiture
Although plant cells can be cloned easily and some plant species can be 
grown from single cells, genes have not always been cloned easily in plant 
host cells. The major problems with the use of plant cells as hosts in cloning 
procedures were the lack of a suitable cloning vector to carry inserted genes 
into host cells, the presence of a cell wall, the long generation time, and the 
relatively large genome of most plants.
The bacterium A. tumefaciens has the ability to cause the formation of plant 
tumours called crown galls. This bacterium contains a plasmid molecule 
called Ti, which has been successfully engineered to allow it to play a role as 
a vector for the cloning of genes in plant host cells. To use Ti plasmid in this 
way, the endogenous tumour-inducing genes are inserted into the T DNA 
region of the Ti plasmid molecule.
A. tumefaciens can be used as a host only to dicotyledonous plants. To 
transform cells of monocotyledons, scientists have developed microinjection 
techniques, where naked DNA is injected into a host cell using a microneedle. 
Another technique, electroporation, involves the brief application of high 
voltage electricity which creates transient pores in the cell membrane through 
which the naked DNA molecules can migrate. A third technique, particle 
bombardment, involves the production of DNA-coated micropellets, which are 
shot though the cell wall.
2.5.1 Resistance to herbicides
Herbicides are chemical agents that result in the death of a plant. Herbicides 
are used primarily to kill non-desirable plants that complete with a desired 
plant for space, water, and nutrients. However, problems arise when the 
desired plants are not entirely resistant to the effects of the herbicide.
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Experiments have been conducted where genes that convey resistance to the 
widely used herbicide glyphosate are inserted into a variety of crop plants, 
e.g. corn and tobacco. Glyphosate is extremely potent but has few toxic 
effects on animals and a short half-life in the environment. Therefore it would 
be useful to infect the crop plants with bacteria carrying Ti plasmid, which, in 
turn, carried the gene for glyphosate resistance. If the inserted genes were 
transcribed and translated, they would confer resistance to glyphosate on 
their host plants. In such a situation an entire a field could be sprayed to 
eradicate undesirable plants and weeds, while leaving the crop plants 
themselves unaffected by the herbicide.
2.5.2 Resistance to pests: “natural pesticides”
Pesticides and insecticides are chemical agents that kill various types of 
insects and other pests while leaving plants and most animals relatively 
unharmed. However, most pesticides are non-selective: they kill insects that 
are beneficial to plants and the environment, along with those which are not. 
Further they can contaminate the water and soil potentially leading to adverse 
effects on plant and animal life.
Also prolonged insecticide use may lead to the development of insect strains 
which are resistant to the toxic effects of an insecticide such as DDT. Thus, a 
major goal of biotechnologists has been to provide plants with natural 
endogenous resistance to a variety of pests through the techniques of genetic 
engineering. For example, the bacterium. Bacillus thuringiensis, posses 
endogenous insecticidal activity directed against a variety of insects.
However, the insecticide effects are transient due to limited field life of the 
spores involved and therefore repeated applications are necessary. Genetic 
engineering attempts to circumvent this by using recombinant DNA 
technology.
In one line of research the genes, which encode the B. thuringiensis toxin, are 
isolated and inserted into other organisms that are better suited for survival in 
the field. Tests show that when organisms have been transformed in this
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manner e.g. using E. coli and the bacterium Pseudomonas fluorenscens, the 
toxin is synthesised at the site of the plant itself and endows the corn with 
certain endogenous insecticidal abilities.
In another line of study the B. thuringiensis toxin gene is linked to a 
constitutively expressed promoter and directly introduced via the Ti plasmid, 
into the cells of the plants that needs to be protected. Studies show that the 
tissue cells of the plants do synthesis B. thuringiensis toxin and the treated 
plants survive infection from insects with very little damage. In contrast the 
control plants which were not transformed with the engineered Ti plasmid, all 
died within 2 weeks.
Other studies make use of endogenous insecticidal activities, where a type of 
insect virus known as baculovirus is combined with water and sprayed onto 
foliage. When damage-causing insects eat the virus-treated foliage they are 
subject to a viral infection, which leads to the death of the insect. These 
baculovirus-derived insecticides await further study and approval by 
appropriate governmental regulatory agencies.
2.5.3 Resistance to frost formation
If the temperature falls below 0 °C, ice crystals form in the interior of a cell, 
facilitated by a common bacterium Pseudomonas syringae. The P. syringae 
contains a protein, which acts as a site of nucléation for the formation of ice 
crystals. In contrast, when P. syringae or other nucleating agents are absent, 
ice crystals do not form until the temperature drops to -7  °C. Scientists have 
found that the nucléation ability results from a single gene in the bacterial 
genome. By removing this gene a strain of bacteria, which does not provide a 
necessary site for nucléation for frost formation, frost is not formed even at -5 
°C. The widespread use of this engineered bacterium "ice minus” needs to be 
tested for efficacy as well as examined for the effects of releasing such an 
engineered organism into the general environment.
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2.5.4 Nitrogen fixation
Plants need nitrogen to synthesis essential carbon-containing molecules, 
such as amino acids, nucleic acids, proteins, and vitamins. Although the 
atmosphere is about 80% nitrogen, it cannot be taken in by plants in this form 
and has to be converted into a nitrogen compound. This process of 
conversion is called nitrogen fixation, and is carried out by a limited number of 
bacterial species. In most cases the nitrogen-fixing bacteria enter root cells of 
a target plant and multiply. Eventually a lump or a nodule forms at the site of 
bacterial entry. Here the bacteria make use of a special set of enzymes 
known as the nitrogenase complex to carry out the process of nitrogen 
fixation. However, despite the presence of nitrogen-fixing bacteria, the growth 
of crops such as corn, wheat, and rice quickly depletes the useful supply of 
nitrogenous compounds available in the soil, thus limiting the growth of the 
plants themselves. So, an exogenous source of nitrogen compounds in the 
form of fertilisers has to be added to the soil. This adds extra cost to the 
farmer and also the extra fertilisers can contaminate water supplies, affecting 
the aquatic animal populations by enhancing the algae and other plants by the 
presence of excess fertiliser-driven nitrogen in lakes and rivers. Genetic 
engineers are trying to find ways of increasing supplies of fixed nitrogen, 
making them available to a wide variety of plants. In one type of research, 
scientists are looking for ways of modifying factors that cause host-restriction 
in the relationship between the bacteria and the plant. In another they are 
attempting to determine why some bacteria, while capable of fixing nitrogen, 
do not share this valuable product with their associated plants.
Gene biotechnology has also had a significant impact on farm and other 
animals. Genetically engineered subunit vaccines have protected animals 
from a wide variety of diseases, including Foot and mouth disease and 
trypanosomiasis. Animal growth and husbandry have been modulated by the 
injection of genetically synthesised hormones (such as somatotropin), 
although increasingly these banned in the European Union due to concerns 
about effects on human health.
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These are some examples of the more prominent and recent applications of 
gene biotechnology in the field of agriculture. However genetic engineering 
research is advancing so rapidly that new techniques are constantly being 
developed and applied. The efficacy of these techniques, together with the 
ethics of using such methods, must be carefully investigated and debated 
before they are implemented on a large scale. The way in which new 
applications of genetic engineering to food production have been represented 
by the media, and in particular the issues raised and the different groups and 
individuals involved in the debate are reviewed in Appendix 5.
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3 Chapter Three -  Public perceptions of genetic 
engineering
3.1 Introduction
Despite the fact there are many articles and books written on genetic 
engineering with reference to ethics (Appleby, 1999; Rabino, 1998; 
Engelhardt, 1996; Straughton, 1991) applications (Fowler & Neefjes, 1999; 
loirysh & Krasovskii, 1998; Friedmann et al., 1997; Priakhin, 1997; Barnaby, 
1997; Jarvis & Harris, 1996; CookDeegan, 1994; Wilkie, 1993; Davis, 1993) 
and regulations (Balint, 1999; Barling, 1995; Herman, 1992) (loirysh et al., 
1998) there are only a few studies that have investigated the public’s 
perceptions and understanding of the issues involved. The majority of the 
literature on genetic engineering originates from interest groups and 
individuals who debate the issues from their particular orientation. Although 
these different perspectives are useful in highlighting the various issues that 
are considered relevant to the topic and show how some prominent 
individuals and groups perceive the topic, it does not provide enlightenment 
as to what the general public know and feel. This chapter reviews the few 
studies that have looked at the public’s perceptions of genetic modification, 
specifically in its application to food.
Past research has investigated the public’s perception of GM issues by 
employing a variety of different techniques: questionnaires (Gaskell et al., 
1998; Zechendorf, 1994; Marlier, 1992; Hamstra, 1992), focus group 
discussions (Grove-White, Macnaghten, & Wynne, 1997; Priest, 1994) 
association tasks (Bredahl, 1999) repertory grids (Frewer, Howard, & 
Shepherd, 1997b) and interviews (Frewer, Howard, Hedderley, & Shepherd, 
1996a; Sparks, Shepherd, & Frewer, 1995; Frewer, Shepherd, & Sparks, 
1994; Hoban, Woodrum, & Czaja, 1992). Results of these studies are usually 
explained by relating perceptions to demographic variables such as gender,
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age and educational level as well as individual characteristics such as 
efficacy, self-esteem, anxiety and so on. Different statistical techniques such 
as regression analysis (Sparks et al., 1995) and causal modelling (Siegrist, 
2000; Siegrist, 1999; Urban & Hoban, 1997) have also been used to explore 
relationships between perceptions, demographic variables and individual 
measures. A few studies have investigated how people’s perceptions of the 
technology can be changed through the provision of information (MacGregor, 
Slovic, Mason, & Detweiler, 1994; Frewer, Howard, & Shepherd, 1998;
Frewer, Howard, Hedderley, & Shepherd, 1997a; Frewer & Shepherd, 1994).
This chapter offers a summary of the studies on people's perception of, and 
attitude to genetic modification technology. Although the focus of the reviews 
is on the application of GM technique to food production, other applications of 
GM technology and other "strategic” technologies such as nuclear power and 
information technology are used for comparative purposes.
Here the expression public perception is used in a similar manner to Durant, 
Bauer et al (1998), referring to “ideas that people have concerning 
biotechnology”. It also encompasses the public's acceptance or rejection of 
the technology.
3.2 Perceptions of genetic modification
Researchers exploring people’s perceptions of genetic engineering have 
investigated perceptions relating to genetic engineering in general (Hill, 
Stanisstreet, Boyles, & O'Sullivan, 1998; Lock & Miles, 1993) and/or specific 
to particular applications (Kuznesof & Ritson, 1996; Sparks, Shepherd, & 
Frewer, 1994). Some studies focus on the process of genetic modification 
(Frewer, Howard, Hedderley, & Shepherd, 1997b), others on the different 
products made using a particular technique (Frewer, Howard, & Shepherd, 
1996b). Tait (1988), reviewing research on public perception of biotechnology, 
found that many of the studies encompassed all new technological
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innovations in food production. It was therefore not possible to draw any 
conclusions specifically relating to people’s perceptions of biotechnology.
The Eurobarometer has been one of the largest surveys conducted to elicit 
the public’s perceptions of biotechnology. It covered 1 2 - 1 7  European 
countries and was carried out in 1991,1993 and 1996. Questionnaires were 
completed by a sample size of 1000 per country, and drew from a population 
aged 15 and above. The aim of these studies was to investigate 
knowledge/understanding of genetic engineering, attitudes and opinions with 
regard to the many applications of genetic engineering, information sources 
that people used to derive their knowledge of new developments and the 
extent to which these were trusted. In the final wave of data collection, items 
relating to the regulation preferences of participants were also included. The 
results of these studies are summarised below.
The 1991 Eurobarometer results found that for Europeans the prime sources 
of information were the media - TV and newspapers. However, knowledge 
was poor, with younger people, and higher educated groups being better 
informed than others. Furthermore, although 1 in 2 saw genetic engineering 
as improving their way of life, support for the technology depended on the 
specific application and the risks associated with that application. The study 
also showed that opinion leaders were better informed on biotechnology and 
were more likely to express their opinion on the subject. However, contrary to 
expectations, opinion leaders perceived the risks associated with all 
applications to be higher.
When people were asked about specific applications there was more support 
for medical (88%) and micro- organism (87%) than for food (58%) or animal 
research (42%). The results indicated that large sections of the population 
were not aware of potential use of genetic engineering and they did not have 
strong or stable opinions regarding this technology. These were similar to the 
findings reported in the polls and surveys in the media (see Appendix 5). 
People trusted consumer associations, environmental groups and universities 
to give more/ reliable information than industry or the government, but wanted
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the government to control the research into this technology. This ambiguity of 
relying on officials who were not trusted was also reported by Priest (1995).
The results of the subsequent surveys were similar to the ones obtained in 
1991 with minor variations. The 1996 results showed that Europeans were 
more optimistic about other technologies such as solar energy, computers 
and information technology, new materials and substances and space 
exploration than genetic engineering. One in five Europeans thought that 
genetic engineering would make things worse. Overall the Eurobarometer 
studies indicated that Europeans’ opinions on genetic modification did not 
change substantially between 1991 and 1996.
In reference to the regulation of genetic technology, more Europeans voted 
for international organisations such as the United Nations and the World 
Health Organisations rather than for either their own national institutions or 
the European Union (EU) as their choice of regulator. Scientific organisations 
were voted as the second choice. This suggests that the public trusted 
international organisations more than their national ones. Gaskell et al. (1998) 
suggest that this pattern of choice may reflect a lack of trust in the national 
organisations or may be due to recognition of the international nature of 
regulatory issues. Preference for regulators in the food industry showed that 
participants do not trust the producers of agricultural technologies, but instead 
want an organisation that functions as a “watchdog”, whereas for medical 
applications they were willing to trust the medical profession themselves.
Gaskell et al (1998) speculate that this distrust may arise because people do 
not know what the existing regulatory provision is. Alternatively they may feel 
that the regulation of biotechnology has been mishandled or be sceptical 
about the effectiveness of regulation.
The trust bestowed on different information sources by the public in 1996 is 
similar to that found in 1993. Once again the consumer organisations and 
environmental organisations were widely trusted, followed by university and 
school authorities. When questioned separately on issues relating to GM food
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and Xenotransplantation, environmental organisations and consumer 
associations were seen as trusted sources of information for food. The 
medical profession and animal welfare organisation were similarly designated 
for Xenotransplantation. This showed that different sources of information 
were preferred for different applications of the technology.
When the UK sample results were analysed for associations with socio­
demographic variables, only age was significantly correlated with acceptance 
of genetic engineering, with younger people being more supportive than the 
older ones (Bauer, Durant, & Gaskell, 1998). In contrast to other studies in 
risk perception (Siegrist, 1998; Greenberg & Schneider, 1995; Brody, 1994; 
Flynn, Slovic, & Mertz, 1994; Slovic, Fischhoff, & Lichtenstein, 1987) here no 
gender differences were found in perceived risks. Most studies in risks 
relating to other strategic technologies found that females were more negative 
than males towards the technology and that they perceived more risks. Thus 
the lack of link between gender and risk in the UK Eurobarometer is especially 
surprising. It could be that as the present climate is negative towards genetic 
engineering, both males and females are equally negative towards the 
technology.
The final wave of the Eurobarometer also found that those who trusted 
government authorities were more positive about GM technology, and saw it 
as morally acceptable and less risky, This was significantly so in relation to 
food production where trust was found to be a crucial mediating factor in the 
shaping of public perceptions of biotechnology. This mediating role of trust in 
risk perception has been stressed in recent work based on the psychometric 
paradigm (see chapter 4 for a review).
Gaskell et al. (1998) classified the participants’ responses to the application of 
GM on 3 dimensions: level of anxiety about risk and regulations, preference 
for traditional technology and level of public involvement. This suggests that 
people’s representation of genetic modification related to different application 
was related to their individual characteristics of level of anxiety, their 
acceptance of change and their political commitment. Furthermore, research
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found that the public were not against genetic modification as a process per 
se but rather judged each application on its own merit having specific 
objections in specific areas. Genetic testing, medicines and crops were seen 
as most useful. Crop plants, food production and Xenoplantation were seen 
as risky. Only xenoplantation and use of transgenic animals for research was 
seen as morally wrong. However, with respect to food production UK 
participants were not supportive of its application.
Finally results showed that perceptions of risk plays only a marginal role in 
reducing support for applications of the technology. Perceived use and 
morality were found to play more significant roles in influencing public 
perceptions. Importantly, unlike the other strategic technologies, morality 
rather than risk appears to drive public perceptions. The main difference in 
peoples’ perceptions between biotechnology and other strategic technologies 
is thus the added moral dimension associated with biotechnology issues. 
Thus, it is not generally wise to extrapolate from the results of risk studies on 
nuclear or chemical technology to those relating to genetic engineering.
A series of consumer studies on biotechnology (Hamstra, 1992) investigated 
the public’s attitude towards a particular product (BST milk) manufactured 
using biotechnology. They found that people’s attitudes may be categorised 
as those who were willing to accept the product in terms of safety, preference 
for traditional methods and the need for innovation. That is, when people 
rejected the technologythey used different criteria. Some criteria related to 
practical issues such as safety and necessity while others were moral/ethical 
in nature. This suggests that acceptance/rejection of GM is linked to broader 
social representations on the ethics, morality, purpose of innovation and views 
of nature.
In a second study Hamstra (1992)used a combination of qualitative 
(interviews and group discussion) and quantitative (survey where N=1700) 
data to set up an inventory of consumer knowledge about biotechnology and 
to look at how initial opinions about biotechnology are formed. Results 
showed that the type of application of biotechnology played a major role in its
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acceptability. The public had serious concerns about risk and safety issues 
relating to human health, and ethical questions regarding human and animal 
applications. In terms of benefit, better health and sparing the environment 
were seen more positively than improving shelf-life or taste. By presenting 
different information to groups, the researchers showed that the presentation 
of well-structured information does not necessarily improve acceptability.
From this the researchers conclude that people use their general attitudes to 
food and food policy to make sense of and evaluate genetically engineered 
food.
Using focus group discussions to elicit public’s views of biotechnology Grove- 
White and colleagues (1997) found that people’s immediate attitude to GM 
food reflected unease at “meddling with nature" in an unrestrained fashion, 
and at the lack of questioning of intentions behind this meddling. Researchers 
found that people were using analogies from other experiences of food, such 
as additives and BSE to make sense of the risks of GM food. This adds 
weight to Hamstra’s findings that people use general food related 
representations to assess GM food.
When people’s thoughts and feelings were questioned on specific products, 
applications involving animals were viewed more negatively than those 
involving vegetables. However, the use of animals for medical purposes was 
viewed more positively than for food. In relation to food one of the main 
concern of the participants was that of the motives of those promoting GM. 
The participants felt that the producers were discounting moral obligations as 
unimportant. The dominant themes that emerged from the study were the 
inevitability of the innovation, the feeling that they were embarking on an 
uncertain journey, anxiety about the unnatural character of such changes and 
a feeling of confusion. That is, the participants in the study felt that somehow 
the decisions made were beyond their control and were threatened by this 
uncertainty.
In Grove-White’s study the development of GM food was found to lie outside 
the control of the people with little possibility of public choice or intervention.
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The participants saw the innovation to be driven by powerful financial interests 
with the public having no choice. In a sense the participants seem to feel that 
the technology was unstoppable. Grove-White (1997) discovered that people 
felt confused, anxious and ill informed; yet many were found not to trust 
anyone to supply the information they wanted. They were uncertain about 
how the future due to genetic modification would unfold. Innovation was also 
seen as going too far and a cautious approach was preferred with respect for 
nature. The participants expressed mistrust of government and scientists 
especially after BSE.
The study also suggests that people can operate both as citizens and as 
consumers and hold a range of different cognitive perspectives 
simultaneously, switching between different orientations and perceiving 
different possibilities for action, depending on the context of discussion 
(Turner & Wynne, 1992).The researchers argue that BSE is not the cause of 
the people’s anxiety about GM food but serves as a condensed symbol or 
heuristic around which previously more diffuse and abstract concerns were 
articulated.
The participants were also found to mistrust and be cynical towards official 
bodies and spokesmen with an expectation that government could and should 
be capable of acting authentically in the public interest on such matters. 
Addressing the ambivalence people have about government in relation to risk 
issues associated with genetic engineered food, Grove-White (1997) argued 
that at one level this ambivalence may reflect the extent to which people feel 
‘trapped by their dependency’ on official expert systems. Alternatively, it is 
argued that people may be realistic about the uncertainties involved in such 
innovation, to be sceptical about scientific assurances and focus instead on 
the possible motives and interest driving the technology overall. This sort of 
climate is said to exhibit a form of virtual trust -  an "as if" trust. It is reasoned 
that this is due to the lack of alternatives available to people in circumstances 
where there is an all-embracing and non-transparent dependency on expert 
judgements. That is, it is argued that people trust the government and officials 
because they know they themselves have no control and the control lies with
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the government. However, when things go wrong as in the case of the BSE, 
then the repercussions are enormous.
The results of Grove-White et al (1997) showed that the role of public 
guardianship was perceived as being undertaken by non-government 
organisations (NGO’s) in particular by Greenpeace. The researchers say “ we 
interpret these sentiments not to imply that Greenpeace and other NGO’s are 
seen as adequate surrogate regulators in the GMO arena but rather that they 
are serving as proxies (with their own priorities) for significant limitations in 
existing official safeguards". That is, in such uncertain situations where the 
public does not trust the institutions with the power of control the public seem 
to bestow their trust in non-governmental organisations, consumer groups and 
pressure groups to act as gatekeepers and watchdogs of the technology. 
Although these organisations do not make the regulations or have control of 
the technology, they are in a position to alert the public to potential problems 
associated with the technology.
Martin and Tait (1992) investigated the impact of group affiliation on 
perceptions of biotechnology by comparing responses of people who belong 
to environmental groups, work in the industry, or live close to a release site.
Results suggest that groups that are cohesive and integrated have a ready­
made framework that may be used to conceptualise the new technology. 
Furthermore, those who knew a lot about the subject did not necessarily 
support the technology. This is contrary to the tenents upon which much risk 
communication is founded where it is assumed that if the public have more 
knowledge they will be more supportive of the technology (Fischhoff, 1995). 
The various groups investigated were found to have different attitudes 
depending on their identities. Thus it is argued that by treating the public as 
an amorphous entity in surveys, valuable information is lost. Furthermore, 
groups with identifiable interests in biotechnology were found to have readily 
accessible, fairly stable attitudes towards it, and such groups sought 
information and advice first from sources likely to reinforce their existing 
attitudes. Once again this study found that attitude towards biotechnology
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were not uniform, rather some applications were viewed more favourably than 
others. Martin and Tait conclude that groups that are least polarised towards 
biotechnology are those who are most open to a wide range of source of 
influence and advice. However a large number of individuals were found to be 
unsure as to which source of advice they would accept. This suggests that the 
majority of the people have no fixed attitude but were also unsure as to whom 
to trust to get the necessary information and advice.
Treating the public as a homogenous group aggregates the results thus 
masking group differences. It is these differences which may be used to 
identify factors and processes that may help explain variations in acceptance 
and rejection of particular applications of biotechnology. Group identity may 
thus mediate attitudes towards biotechnology. Thus, even when different 
established groups are studied, their representation should be elicited rather 
than assumed.
The above-mentioned studies looked at the public's perception towards 
biotechnology/genetic engineering in a global sense. By investigating the 
public's attitude towards different applications, it was found that although risks 
and safety are major concerns, ethics and morals and the purpose of the 
technology were found to be equally important. Levels of personal as well as 
societal control of the technology were also highlighted as areas of relevance.
Zechendorf (1994) in a survey found that people from different countries have 
different level of knowledge and understanding about biotechnology and saw 
different amounts of benefits from it. Similar to the analysis of the 
Eurobarometer results he also found that most people seem to obtain their 
knowledge from TV or newspaper. The level of risk perceived was shown to 
vary across different groups such as religious leaders, social scientists and 
environmentalists. Further, the level of perceived risk depends on the 
application. Zechendorf argues that most people try to counter balance the 
high degree of perceived risk by asking for stronger regulation and control and 
not for a total ban. Further, acceptance of genetic engineering was found to 
be application specific with greater acceptance in medical uses and less in
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food. Also the use of animals in genetic manipulation is viewed as more 
unethical than in plants and microbes. As these findings have been replicated 
in many studies using different techniques they are considered to be robust.
Hoban et al. (1992) assessed public’s opposition to genetic engineering 
(plants and animals separately) using telephone interviews. They found that 
gender and educational levels influenced rejection. These findings are similar 
to the findings of other studies in risky technologies and in biotechnology with 
the exception of the Eurobarometer (1996). Hoban et al. identified 3 mediating 
variables as the cause of the gender difference. It is argued that women’s 
reaction may be due to their lack of awareness of genetic engineering, having 
less faith in institutions and having more moral objection to genetic 
engineering. Their findings suggest that moral objections (not related to 
religiosity) were the strongest basis for rejection followed by a lack of faith in 
the institution. This lack of faith was shown to be a combination of erosion of 
confidence in government and institutions as well as a perception that they as 
citizens do not have the ability to influence important decisions affecting their 
lives. Once again, trust in institutions was shown to be an important variable 
in determining acceptance/rejection of gene technology.
Using questionnaires Frewer & Shepherd (1995) compared GM of medical 
applications and food production on issues of risk, benefit, control and ethical 
concerns of self and others. Results showed that people objected to food 
applications because of ethical concerns and wanted stricter legislation here 
than for medical applications. In another study Frewer et al shifted the focus 
from applications to specific foods manufactured using GM technology 
(Frewer et al., 1996b). People were asked to say how likely they were to buy, 
and how natural they considered 3 different food products to be that had been 
genetically engineered. Results indicate that such food was considered less 
natural and less likely to be purchased. Purchase also depended on the type 
of food, (tomato rather than drumstick or yoghurt) and on the type of benefit 
(nutrition value in preference to better flavour, longer shelf life, lower price or 
better environment). Labelling did not appear to increase perceptions of 
personal control. This study also found that trust in government and industry
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was an important determinant of attitudes towards genetic engineering and 
the control of the technology was seen to be at the societal level.
This suggests that although people have general concerns regarding GM food 
they also have specific concerns related to specific products manufactured by 
the technology. Once again control is considered to be at the societal level 
rather than at the individual level. In addition the labelling of food that is seen 
by various pressure groups as the ultimate in individual choice was not shown 
to increase perceived personal control.
In a third study Frewer et al (1997b) tried to investigate the underlying 
constructs that shape perceptions of genetic engineering. They argued that it 
is presumptuous to assume that risk perception associated with genetic 
engineering has the same underpinning psychological factors as those of 
other risks (as assumed by the Slovic’ psychometric paradigm) because 
particular attitudinal characteristics such as ethical concern will contribute to 
the public's understanding and perceptions of risks relating to GM.
Participants were therefore asked to come up with their own constructs to 
differentiate between given genetic applications. Results showed that 
attitudes towards genetic engineering are specific to the application; e.g. more 
negative ones are associated with animals and human DNA. Furthermore, the 
processes associated with genetic engineering were found to define the 
public's attitudes and not the products of these processes, although when 
specific products were given the participant’s acceptance did depend on the 
product.
Unnaturalness was found to be an important determinant of underlying 
concern especially on the application of animals and human genetic material. 
The participants were more accepting to modifications involving 
microorganisms than animal or human genetic material. The concept of need/ 
necessity for the technology was used to assess the modifications of food that 
were perceived to have low advantages. In addition perceived need depended 
on the particular application whether associated with food, medicine or 
agriculture. The perceptions of long-term effect were not found to play a part
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in the acceptance or rejection of an application. In conclusion, ethical 
concerns appear to be higher for genetic engineering than for other 
technological or food related hazards. Finally, control didn't appear as an 
important factor in this study. By looking at the constructs used by the public 
specifically in relation to foods, Frewer et al were able to identify dimensions 
used by people in their representations of GM food.
In a fourth study Frewer Howard, Hedderley and Shepherd (1997b) compared 
the public’s perception of different food processing technologies, and their 
beliefs about relative benefits applied to a particular food product - in this case 
a cheese product. Subjects were asked how likely they were to purchase the 
product, the extent to which the product was necessary and how “natural "it 
was, how “beneficial" the development was to the product, and how safe the 
technology was in food.
Results showed that people could be clustered into three groups. The largest, 
(80%) was sensitive to the production method; the 2nd group’s (19%) prime 
concern related to benefits such as reduced cost, improved animal welfare 
and improved nutrition. The 3rd cluster (12%) was also swayed by the 
benefits but more in terms of enhanced flavour, reduced environmental impact 
and reduced production time. Production method was found to correlate 
significantly with need, benefit and purchase likelihood. However, safety and 
unnaturalness didn't closely relate to purchase likelihood. Furthermore, 
demographic differences could not account for the differences between the 
clusters.
The results imply that in the general public there are clusters of individuals 
who use different criteria to select/ choose their food. For some, the process 
is more important than the benefits of the products, for others it is a balancing 
act between the types of benefits and types of risks, which are ordered into a 
hierarchy. It could be that individuals in clusters have different representations 
of food and food related issues, which may be linked to other related 
representations of food, ethics, view of nature etc. as well as to different social 
identities and group affiliation (Martin et al., 1992; Dake, 1991).
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In summary it can said that researchers have found that the public’s 
perceptions of GM are similar to strategic technologies such as nuclear waste, 
in many ways. However, in addition they have found that GM technology has 
a moral and ethical dimension. Animal welfare also came up as an important 
variable that had to be taken into consideration in dealing with food issues.
The social climate post-BSE was found to have affected the public who seem 
to have lost confidence in the experts and regulatory bodies that are placed 
as watch dogs. These roles were assigned to NGO’s, consumer associations 
and pressure groups.
Finally, the above studies have made a valuable contribution to show how the 
public views applications of genetic engineering and how age, gender, 
education and other variables may help to distinguish between the 
perceptions of different groups, who they trust and what regulations they 
would like. However, these studies are limited in explaining the process of 
how people construct these perceptions or how these perceptions may be 
influenced by the information. In order to be able to understand these 
processes, there is a need to investigate how perceptions may be changed by 
interventions. The next section looks at studies that have attempted to change 
public's perceptions of risk by means of risk communication.
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3.3 Changing public’s perceptions
Studies that have attempted to change public’s perceptions of risk have tried 
to accomplish this through the provision of information from different sources. 
As shown in the previous section the public’s trust in information sources 
depends on the application in question. Furthermore it was found that some 
expert sources were trusted more than others. In an effort to investigate 
attitude formation on genetic engineering Frewer & Shepherd (1994) 
attributed information relating to genetic engineering to different information 
sources of varying credibility. The perceptions of those who read the 
information were compared with those who did not receive any information. 
They found that although reading the information increased perceptions of 
risks to self and others, the source of the communication didn’t affect the 
increase. That is, regardless of the identity of the information source, reading 
the information relating to genetic engineering increased the participants' 
perceptions of risk from the technology.
This suggests that it is the information rather than the source than is 
responsible for the increased risk perception. However, it could be argued that 
by attributing the same information to the different sources in order to control 
for the influence of the message, the researchers invariably reduced the 
believability of the information. The communications broadcast by different 
interest groups such as government organisations. Consumer Associations 
and newspapers are very different in emphasis, style and content (see 
Appendix 5). These differences reflect the functions served by the different 
institutions and the purpose of their communications. Attributing the same 
information to sources from various institutions that serve different functions in 
society will affect the believability of the information and hence its influence. 
One way of overcoming this problem is to treat the communicator and the 
information communicated as one unit and give out messages that fit the 
already established image of the communicators. Alternatively, the
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information presented should be such that it may be realistically attributed to 
different communicators and still be believable (Hovland & Weiss, 1951).
Frewer, Howard Hedderley and Shepherd (1997a) designed a study to 
investigate the changes in public perceptions relating to food risks by 
attributing information to different sources. A Committee of medical doctors 
and the government were chosen as expert sources. They found that the 
perceptions of risk were lower if the information came from a trusted source 
and higher when the source was distrusted. They found no differences in the 
level of perceived benefit regardless of who gave the message. This suggests 
that the influence of the message may be linked to the credibility of the 
source. In addition, as the arguments presented in the experiments were all 
associated with risk, differences in perceptions were observed on the risk 
measures and not on the benefit measure. It also implies that the measures 
on which influence is manifest may be directly linked to the contents of the 
message presented. Thus, when the message emphasised the risks, 
influence will be observed on the risk measure and when benefit is 
accentuated, the influence of the message will be manifested on the benefit 
measures. These assertions could not be verified in the above studies, as the 
actual message presented to the subjects was not included in the 
publications. However, these predictions may be investigated in future 
research by the comparing the differential influence of messages that vary in 
their emphasis of risks and benefits.
In a further study Frewer and colleagues (1998) used a similar design and 
investigated the influence of attributing the same information to either 
Government Department, Consumer Association or a consortium made up of 
both groups. Here the message contained statements that referred to the 
benefits of genetic engineering. The results showed that the participants’ 
initial attitude had a significant effect on the way the message was received 
and the way it influenced perceptions. Not surprisingly the consortium group 
had little effect on changes in perceptions. As mentioned earlier, the 
participants in this experimental condition would have had difficulty believing 
that the Consumer Association on its own or in collaboration with Government
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officials would be advocating the benefits of GM technology in food production 
without once mentioning possible risks. This is reflected in the results that 
found that when the communicators mentioned uncertainty the non­
supporters found the message more informative. Thus, it could seem that a 
possible reason for not observing changes in acceptance or rejection of the 
technology associated with the credibility of the sources may be because of 
the lack of believability of the message attributed to these sources. Further, 
the effects attributed to admitting uncertainty may be an effect of having a 
more realistic and believable message in the first place.
The study of MacGregor et al. (1994) investigated the effects of risk 
information on the public’s perceptions of risks associated in radioactive 
waste transport. By giving them four different scenarios relating to the risk of 
transport vs storage the researchers showed that they were able to alter the 
participants perception of risks and satisfaction of living rating but not the level 
of confidence they had in the authorities. In this case the information was not 
attributed to any particular source but presented as scenarios. The results 
found that the hypothetical hazard information reduced the perceived risk of 
transport. It is argued that in this case the participants had imagined greater 
risks than those presented in the scenarios, so when they read the 
information their level of perceived risk reduced. MacGregor et al argue that at 
least for nuclear material transportation, public risk perception is not stable 
and so any new information about the hazard from the media or controversy 
may easily alter it. It is important to note that this study looked at the changes 
in perception of risks associated with transporting nuclear waste in 
comparison to storing the waste. Although risk information reduced the 
perception of relative risks it increased the participants feeling of 
dissatisfaction of living and investing in the area.
From the above studies we can firstly conclude that the changes in 
perceptions in terms of risks and benefits may be related to specific 
technologies. Secondly, the measure on which the influence manifests 
depends on the content of the information presented.
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In addition to the studies reviewed, there are many studies stemming from the 
work of Hovland and colleagues work in the 1950’s that have looked at the 
influence of source information on people. These are not specifically on 
genetic engineering but cover different topics from buying consumer goods to 
joining political parties. These studies have been done under different 
theoretical frameworks such as the Elaboration Likelihood Model, (Cacioppo, 
Petty, Kao, & Rodriguez, 1986) and the Systematic-Heuristic Model (Chaiken, 
Liberman, & Eagly, 1989) that are mainly cognitive in their approach.
3.4 Conclusion
A review of the literature on genetically modified food revealed that both 
qualitative and quantitative methods have been employed in the investigation 
of the public’s perceptions relating to the technology. The results obtained 
through these diverse methods were comparable. The studies investigated 
people’s assessments of GM food on various dimensions and of the different 
organisations involved in the area. However, the main focus was on the 
contents of participants’ perceptions rather than the processes involved in the 
formation of these perceptions. Few studies evaluated ways of changing 
public perceptions. It is suggested that when attributing information to different 
sources the believability of the information is vital to the study of influence.
The studies reviewed in this section were mainly from the risk perception and 
risk communication literature and as such are not grounded in social 
psychological theory. However, there are many theories of persuasion that 
have investigated changes in public’s perceptions and attitudes on a variety of 
topics. To inform this research concerning how people’s perceptions of GM 
food may be altered, these theories of influence are reviewed in the next 
chapter.
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4 Chapter four -  Theories of social influence and change
4.1 Introduction
An overview of the news reported by the media between December 1997 and 
June 2000, roughly spanning the period of the thesis was conducted. This 
monitoring was undertaken in order to identify the themes and players 
involved in the debates surrounding GM technology.
The review of previous research on genetic technology showed that the 
research broadly fitted into two types. Firstly, research that investigated the 
perceptions people have of genetic engineering and secondly, research that 
tried ways of changing these perceptions. The studies investigating how risk 
perceptions may be changed through information were not grounded in any 
particular theoretical framework. For example the Elaboration Likelihood 
Model, was used in Frewer et al’s study to explain the influence of 
strong/weak arguments on perceptions (Frewer et al., 1997a), Social 
judgement theory was used to account for the effects of initial attitude (Frewer 
et al., 1998a), and no specific theory underpinned the research conducted by 
MacGregor and colleagues(1994) in the nuclear waste study or Frewer & 
Shepherd’s (1994) investigation of the effects of attributing information to 
different expert sources. Having said that, systematic investigation of the 
influence of source characteristics have been undertaken by many 
researchers in different fields. For example there are numerous studies based 
on Hovland and colleague’s influence model that were conducted from the 
50’s (Hovland, Janis, & Kelley, 1953). Also research based on the Elaboration 
Likelihood Model (Cacioppo et al., 1986) and Heuristic -  Systematic model 
(Chaiken et al., 1989) have explored different factors that may influence 
attitude change. In order to situate our series of experimental studies within a 
theoretical framework, a review of existing social psychological theories that 
address social influence was undertaken.
67
4.2 Social representations
According to Bauer and Gaskell (1998) " the conceptual richness of Social 
representation theory is suited to characterising the evolution of content, 
structure and functions of the voices and image of public concern, in response 
to the challenging developments in genetic engineering and modern 
biotechnology". This being so, what is social representation theory and how 
can we use it to understand the influence of different sources in this topic?
Moscovici defines social representations as:
" A system of values, ideas and practices with a twofold function; first to
establish an order which will enable individuals to orientate themselves in their 
material and social world and to master it; and secondly to enable 
communication to take place among the members of a community by 
providing them a code for social exchange and a code for naming and 
classifying unambiguously the various aspects of their world and their 
individual and group history".
(Moscovici & Neve, 1973, pxiii)
Thus, social representations are both structures and processes that enable 
people to make sense of their world and to function in it. In other words, “to 
make the unknown, known". Furthermore, communication is seen as the 
cornerstone in the construction and maintenance of social representations. 
Anchoring and objectification are two processes that are said to generate 
social representations (Moscovici, 1984). According to Moscovici anchoring is 
the mechanism that “ strives to anchor strange ideas, to reduce them to 
ordinary categories and images, to set them in a familiar context". Thus 
anchoring is said to “reduce the threat of the unfamiliar by providing familiar 
classifications and names" (Billig, 1993). The second process objectification is 
said to transform abstract concepts into familiar concrete experiences. That is 
objectification makes the "invisible” become “ perceptible".
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Moscovici identified three types of social representations (Moscovici, 1988): 
Hegemonic representations, which are shared by all the members of a highly 
structured group -  party, city or nation. Then there are emancipated 
representations that have grown out of knowledge and ideas from different 
sub-groups that are in contact with each other. These result from exchanging 
and sharing sets of interpretations and symbols between these subgroups. 
The above two types of representation are considered to be uncontested and 
relatively stable.
The third type, polemical representations, which are generated in the course 
of social conflict and social controversy, are said to originate where society as 
a whole does not share the representation. These representations must be 
viewed in the context of opposition or struggle between groups and are seen 
as expressed in an argumentative fashion with an imaginary interlocutor. 
Moscovici cites the social representation of Marxism in France as an example 
of this where several versions of Marxism exists, each shaped by the social 
arguments between believers and non-believers, communists and liberals.
The social representations of genetic technology must fall under this category 
as illustrated by the many debates and contestations that have taken place in 
the media over the ethics and applications of the technology (see Appendix 
5).
Thus, representations of genetic engineering that are of interest fall within the 
category of polemic representations. They are full of controversy and conflict 
with different groups arguing over the legitimacy and the validation of what is 
correct and true. These contested perspectives on genetic technology may be 
anchored to the different group’s social representations of human nature 
religious beliefs, ethics and so on (Appleby, 1999).
As pointed out by Vala and colleagues (Va I a & Pereira, 1996) there are many 
strategies that have been identified by different social psychologists as 
processes used by people to validate their perceptions of reality. Negotiation 
(Sherif, 1935) social comparison (Festinger, 1954) consensus (Allport, 1924)
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and the testimony of individuals invested with legitimate or expert referent 
power (Turner, 1991) are cited as some of the mechanisms of validation.
The application of genetic manipulation is a new innovation, and therefore at 
the present moment there is no consensus as to what is ethically and morally 
right or wrong. Further, the nature of the topic is so highly technical that only 
experts in the field can verify the new functional aspects of the technology. 
Even here, as illustrated by the debates in the media there is disagreement 
between the experts. Thus, the application of genetic engineering is fraught 
with contestation right from the technical through to the ethical and moral 
aspects. Different groups vie for dominance in order to get their version of 
reality validated and legitimised as the true reality (see Appendix 5). Expert 
sources are used to legitimate the claims made by different groups. In order to 
understand the evolution of the polemic representation one needs to study the 
effects of these contesting experts on the public's representation of the 
technology.
Moscovici states, “ Social representations are ways of world making. Where 
creating a world means that we experience and think in terms of potential 
worlds, which are set in the real worlds”. He says that the way we perceive 
the world to be, is partly constituted by recollections of what they used to be, 
mixed in with anticipations, calculations, and alternatives. "The greater the 
extent to which a representation of this world is shared with other people, the 
more this world which is of our making, ‘in here’ exists as autonomous, on its 
own ‘out there"’.
With reference to genetic engineering there are numerous contestations 
between different groups on how life would be in the future, based on social 
representations they hold on other related issues. Each group aims to validate 
their version of the potential world by getting as many people as possible to 
share their vision. In this way they hope to make their potential world become 
a reality. The means of succeeding in this quest is through social influence. In 
order to get others to believe their version of reality, it needs to be
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communicated to others. Through the process of communication social 
representations are created.
Moscovici (1961) identified three forms of communications: diffusion, 
propagation and propaganda. Diffusion was characterised by multiple sources 
such as professional, religious, political and cultural leaders providing 
qualitatively different information. Propagation and propaganda on the other 
hand were shown to be structured communications supplied by particular 
groups through established publications.
As noted in Appendix 5 there are multiple expert voices that are involved in 
diffusing alternative versions of reality connected to genetic engineering. 
These debates and contestations are aired in the media. The important 
question is how people make sense of these alternative views. How do people 
use social representations to understand the contested information with which 
they are bombarded on a daily basis? How do these understandings and 
perceptions change in light of new information? Social Representations 
Theory addresses these questions. In order to understand how perceptions 
may be changed through information, a selection of relevant social 
psychological theories on social influence are reviewed.
4.3 Minority influence
“The best way to study Innovation is through active minorities” - Moscovici 
(1996).
According to Moscovici, minorities influence the public through mechanisms 
different to those evoked by a majority and produce a different type of 
outcome. A minority can be considered on three dimensions: numerical, 
status and the group that they belong to (Crano, 1994). In Asch's experiments 
(1951) a minority were classified purely on numerical grounds. Alternatively a 
minority can be defined in terms of the responses that are dominant or not
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dominant in a social system at a moment in history (i.e. normative and 
counter-normative attitudes) and finally, a minority can be those who belong 
to a different social group. Thus for example, white South Africans are a 
minority in terms of number but not in status. Women in male cultures or 
South African blacks are not a numerical minority but a social minority. On the 
other hand, black haired people in the army; are double minorities. African 
Americans in the USA are also double minorities in terms of their number and 
status.(Mugny, Perez, & Lamongie, 1991).
Many of the studies conducted under this paradigm focus on in-group 
minorities and numerical minorities, although recent studies have come to 
recognise that different processes might be involved with different minority 
influence, requiring different explanations.
According to Moscovici, both majority and minority influence involve the 
negotiation of conflict (hydraulic model), but the influence of the majority 
produces compliance (public opinion change) not conversion (private opinion 
change), whereas minorities elicit conversion not compliance. These 
differences in outcome are attributed to different psychological processes. 
Majorities trigger a comparison process in which attention is focused on the 
social implications of the disagreement. Minorities, in contrast, trigger a 
validation process in which attention is focused on the content of the 
minority’s position, or message. Thinking about the message accounts for 
minority influence.
Nemeth extended Moscovici’s model to include different types of thinking as 
outcome measures. According to Nemeth minorities induce divergent thinking 
as oppose to majorities whose influence result in more convergent type of 
thinking (Nemeth, 1986).
Turner (Turner, Hogg, Oakes, Reicher, & Wetherall, 1987; Turner, 1982), 
using a self-categorisation approach, disputes Moscovici’s claims of minority 
influence. While acknowledging that minorities do produce influence and 
change, he disagrees with the explanation of the processes. Turner argues
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that when Moscovici's theory is applied in an inter-group context, then in­
group membership should encourage comparison and reduce validation, 
whereas out-group membership should inhibit comparison and thus enhance 
validation. Consequently, conflict with in-group minorities should lead to 
greater tendency to comply, and a lesser tendency to be converted than 
conflict with out-group minorities. Studies such as David & Turner (1996) and 
Alvaro and Crano (1996) support Turner’s assertions.
Turner claims that according to SCT true influence, as opposed to 
compliance, is based on a shared social identity - the social categorisation as 
others as similar to self. That is, as one only expects to agree with people 
categorised as similar to oneself, only disagreement with similar people 
produces uncertainty. To reduce such uncertainty one has to re-categorise 
self and others as different on an alternative relevant dimension, redefine the 
object situation as one that is not shared, or engage in mutual influence to 
produce the expected agreement. Turner asserts that disagreement with 
people categorised as out-group members - perceived as different from self - 
explains and justifies the disagreement. Thus, there is no uncertainty and 
there is no need for psychological pressure for mutual influence. Turner 
expects in-group minorities to be influential but not out group minorities. 
However it must be argued that any outcome is explicable within the theory. 
That is, if influence succeeds then one has been re-categorised, if 
unsuccessful then one has not.
Both theorists have had their own camp of supporters who compare the 
differences between in-group out-group minority and majority influences to 
substantiate their theories (see British Journal of Social Psychology vol.35, 
1996 for a selection of such papers).
The experimental design of minority influence studies comprise of a source 
supplying information to participants, attributing the information to either a 
minority group or a majority. The minority /majority judgement is made at a 
numerical, status or group level. The influence of the message is then 
measured either on the type of thinking (convergent/divergent), acceptance
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(overt/latent) or change of opinion (on main/related issues). This dual process 
theory has been used to investigate numerous topics spanning from 
perceptual tasks such as the blue-green paradigm and auto-kinetic effects 
through to prejudice and discrimination (Wood, Lundgren, Ouellette, & 
Busceme, 1994) (British Journal of social psychology 1996). Most of these 
studies compare the influence of minority groups with that of majorities to 
investigate the type of processes involved in influence. The main debate is 
whether there are two different processes resulting in two types of influence or 
whether the same process operating under different conditions results in 
different types of influence.
In general minority influence studies have been criticised for looking into 
topics that have little relevance to the participants or ones that do not evoke 
strong emotions. Thus the relevance of the results to real life situations is 
questioned (Maass & Clark, 1984). To some extent this has been addressed 
in studies where influence in important topics such as racism (Mugny, 
Sanchez-Mazas, & Roux, 1991) and smoking (Falomir, Mugney, & Perez, 
1996) have been investigated and contributed to our understanding of 
influence in real life issues. Some minority influence studies have been 
criticised for style and content of the messages presented. The lack of 
believability of the messages and the lack of authenticity of the style of 
presentation to real life communications has been highlighted (Maass & Clark, 
1984). Thus, any research that follows in this tradition has to take these points 
into account.
In the area of genetic engineering the sources expressing different views on 
the topic are either experts in the field, belong to industry, belong to an action 
group or are influential individuals. Thus, they all fall under the category of 
being "minorities” . To the general public, who are the targets of influence, all 
of the above sources are “out-group” members as oppose to “in-group” 
members, with a few exceptions where some individuals may belong to one of 
the above groups either as an employee (in biotech industry) or as an activist. 
Thus, in the case of genetic engineering the experts can be considered to be 
minorities in terms of number and also as belonging to out-groups. If this is
74
the case then why do some experts have more influence than others? There 
are three possible theoretical explanations. Each one is discussed in turn.
4.4 Super-ordinate categorisation
One possible explanation for the differential influence of various experts may 
be due to the re-categorising of some of the out-group experts as being in­
group members on a super-ordinate level.
Studies on prejudice and inter-group differentiation have come up with 
different models where people are shown to reduce discriminatory behaviour 
towards out-group members when they are made to see the out group 
members as belonging to the same in-group on a super-ordinate category 
(Mutual inter-group differentiation model by (Hewstone, 1996; Hewstone & 
Brown, 1986); Common in-group identity model by (Gaertner, Rust, Dovidio, 
Bachman, & Anastasio, 1996). When different groups of experts present 
information to the public on genetic engineering, these experts are all out­
groups and thus should have similar levels of influence. However, studies 
have shown (see review chapter 4) that some experts are more influential 
than others. It could be argued that this happens because some experts are 
reclassified by the public as being in-group members on a super-ordinate 
level and thus are influenced by them (Turner et al., 1987). Alternatively the 
differential influence may be attributed to the characteristics possessed by the 
different expert sources.
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4.5 Early social influence studies
“Who says what to whom, how and under which circumstances?” (Lasswell, 
1948) was the framework underpinning the persuasion studies that were 
conducted in the 50’s and 60’s by eminent psychologists such as Hovland, 
Janis, Kelley, and others. They investigated the effects of source 
characteristics such as expertise, competence, confidence, credibility and 
other socially valued traits on influence (Rosnow & Robinson, 1967). Under 
this paradigm, persuasion was investigated as an intra-personal 
phenomenon, where the shift from the target’s original position towards that of 
the source was taken as a measure of its influence. They found that greater 
the credibility of the source the greater their influence on the target (Hovland 
et al., 1951 ). In the design of their studies a single source either argued for or 
against an issue. In some cases the source stated both the pros and cons of 
the arguments (Hovland, Lumsdaine, & Sheffield, 1949).
From the above studies it could be suggested that the experts who are 
perceived by the public to be more credible than others will be able to 
influence the public more than the less credible ones. Similar arguments are 
used in risk studies where trust in the information source is seen as an 
important factor in determining influence.
4.6 Trust
Many risk theorists (Slovic, 1993a; Kasperson, Golding, & Tuler, 1992; Renn 
& Levine, 1991) have identified trust as an important ingredient in the arena of 
risk perception, risk management and risk communication. The literature in 
this area may be classified into 2 categories. Firstly research that treats trust 
as an outcome (dependent) variable, identifying sub-components to see how 
altering one or more of these may alter the level of trust expressed. Secondly 
trust is seen as an independent variable that accounts for a certain amount of
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variance in outcome measures such as acceptance or perceptions of risks. 
There is on-going debate as to whether trust is a dependent or independent 
variable (Earle & Cvetkovich, 1998).
Some theorists have deconstructed trust to cite various factors such as 
competence, objectivity, and commitment as sub-units that make up trust 
(Kasperson, Golding et al., 1992 ; Renn and Levine,1991; Peters, Covello et 
al., 1997). However, the quantity and the type of factors chosen vary from 
theorist to theorist, although as Peters et al (1997) point out there are 
commonalties between these selections.
Studies looking into who is trusted in the various hazard industries identify 
government and industry scientists and policy makers as distrusted sources 
and NGO and environmental groups as trusted sources across the hazard 
technologies (MacGregor et al., 1994; Lanska, 1998; Lofstedt & Renn, 1997). 
However, there is evidence showing that different technologies and different 
applications of a particular technology may have different preferred trusted 
sources (Jungermann, Pfister, & Fischer, 1996; Frewer et al., 1996a).
Covello (1999) claims that the public’s distrust in government and industry is 
grounded in several beliefs, such as viewing the government as being 
insensitive to the public and being unwilling to take public’s views seriously. 
Compounding the problem are the public beliefs that environmental laws are 
too weak and government and industry have done a poor job protecting the 
environment. Moffet (1996) confirmed that although the public believed the 
government to be experts in the field, they saw the government as being 
insensitive and unwilling to acknowledge the problems associated with the 
technology, share information with the public or allow meaningful participation 
of the public.
Trust is used to explain the differences in attitude between different samples
of participants as well as to account for differences in risk perception, attitude
/and acceptance. However, there is argument about the contribution of trust 
with suggestions that other factors may account for greater variance in risk
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perception (Sjoberg, 1996). Also studies have found that factors such as initial 
attitude and knowledge may alter the contribution trust makes to acceptance 
and change (Frewer, Howard, & Shepherd, 1998b). In addition trust is 
contextually bound with participants’ expressed levels of trust changing when 
the information is sought in different situations (MacGregor et al., 1994).
What function does trust serve in risk perception? Citing surveys and studies 
conducted under the psychometric paradigm, Slovic (1993) suggests that trust 
mediates between risk and acceptance of technological hazards. According to 
Slovic, people are willing to accept higher levels of risks for example in 
medical applications because of the trust they place in the physician who 
manages these technologies. On the other hand, the risks associated with 
hazard industries were perceived to be high and unacceptable by people even 
though the “experts” classify these industries as being low in risks and high in 
benefits. Slovic argues the lack of trust in these communicators not only 
explains the public’s risk perception but also why the risk communication 
strategies that have been designed to change these perceptions have proved 
to be ineffective. The suggestion is that people are willing to accept risks that 
are normally “unacceptable” if the information came from a trusted source but 
are unwilling to accept those risks that are classified as “acceptable” if this, 
information was given by a distrusted source.
Slovic argues that trust and distrust act as filters for what is perceived and 
how it is perceived. His argument is that negative (trust-destroying) events are 
more visible or noticeable than positive (trust-building) events and when 
noticed, negative events carry greater weight than positive events. Further, 
sources of bad news are viewed as more credible than sources of good news 
and once distrust is initiated, it tends to reinforce and perpetuate distrust. This 
perpetuation of distrust is said to occur in two ways: (1) distrust inhibiting 
contact and experiences necessary to overcome the distrust and (2) initial 
distrust biasing interpretations of events so as to as to reinforce prior beliefs.
Slovic postulates that the social and political system amplifies public 
perception of risks. He blames the media for amplifying negative events more
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than positive ones and sees special interest groups as whipping up public fear 
to influence policy decisions. It must be noted that Priest (1995) contradicts 
these claims about the media with research findings that showed that the 
media on the whole were not anti-innovations as believed and were 
presenting a balanced picture of the risks and benefits of new technologies. 
Also an overview of the media articles written in relation to the application of 
GM technology to food (see Appendix 5) found that there were as many 
articles on the benefits of the technology as there were on risks. Furthermore, 
when risks were presented, the promoters were given the opportunity to 
defend their innovation in such a way that many of the articles were of 
contested nature.
Slovic suggests that when experts argue from different perspectives this 
destroys public trust. Slovic’s arguments have been criticised for it assumes 
that government experts are correct in their assessments and that they should 
be trusted without contestation (Otway, 1992).
Kasperson et al (1992) see trust as a broad- based multidimensional concept 
which includes attributes such as having expectations and perceptions about 
others and about situations, with an element of risk taking together with an 
orientations towards the future.
Kasperson et al see the “social climate" as being an important part of trust 
formation and destruction. It is argued that in a positive social climate where 
more trust is invested in institutions, the institutions are forgiven when this 
trust is abused. In cases where there are technical uncertainties, expert 
disagreements, and deep-rooted concern over the risks, social trust is seen to 
be crucial. Thus, genetic technology that is shown in Appendix 5 to be full of 
controversy between experts and uncertainties may constitute a situation 
where social trust may be important.
Renn &Levine (1991) define trust in communication as “generalised 
expectancy that a message received is true and reliable and that the 
communicator demonstrates competence and honesty by conveying accurate,
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objective, and complete information”. Trust is said to imply a judgement of 
others (thus, based on perception) about the quality of a message or a 
source. Earle and Cvetkovich (1999) disagree with the "traditional way of 
looking at trust as a rational process based on competence and 
responsibility”. In their view people tend to trust others and institutions that 
"tell stories” expressing their current salient values, interpreting the world in 
the same way as they do. That is, people tend to trust people who they see as 
having the same value system as themselves.
According to Cvetkovich and Loftstedt (1999) social trust in others allows the 
individual to hand over decision and behavioural control to others, relieving 
them of the need to understand the technical and other complexities of risks 
and the various actions that might be needed to mitigate them.
Applying trust theories to genetic engineering it could be argued that when the 
public lack the necessary knowledge to make decisions they look to 
institutions, groups, opinion leaders, and significant individuals to guide their 
decision-making. Their choice of the source is made on the basis of trust.
As found in the review of the media, there are many parties that have 
something to say on genetic engineering. The institutions and groups that are 
trusted will be listened to, and their argument is given heavy weighting in the 
decision making process. However, we need to be aware that trust is not an 
all or nothing concept but a relative one. Studies have shown situations and 
contexts play a major role in selection of worthy individuals and groups to be 
trusted. Cvetkovich & Loftstedt (1999) cite an example where the Department 
of Environment was not trusted as an information source: however, a radio 
programme set up by the department to address these same issues was seen 
as a trustworthy source. Further, trust measures obtained in abstract 
invariably alter when repeated in a situational context (MacGregor et al., 
1994).
How does the individual know/decide whom to trust? Theorists such as 
Covello, Renn & Slovic would claim that individuals would make an evaluative
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judgement based on such factors as competence, honesty, vested interest 
etc. Cvetkovich and his colleagues claim that the selection of trust is made on 
the basis of “in group identification", where the trusted source is selected for 
“similarity in salient values”. That is, the individual would trust the institution, 
group or individual whose value system is close to his or her own.
As discussed earlier the one way the public may feel that some expert 
sources are part of their in-group is through re-categorising these experts as 
similar to themselves on a super-ordinate category.
4.7 Conclusion
In conclusion it is noted that in terms of social representation theory 
perceptions relating to genetic engineering constitute polemic representations 
where different groups contest for validation. It is noted that Social 
Representation Theory can be used to study different groups’ 
conceptualisation of genetically modified food by looking at the way they have 
anchored information relating to this issue to other related social 
representations.
Moscovici’s minority influence theories suggest ways expert groups may 
influence the public into accepting their versions of reality as being the 
legitimate one. The persuasion studies of Hovland, the trust literature and re- 
categorisation models, propose possible mechanisms by which different 
groups may gain acceptance in situations of conflict.
Combination of the above theories suggest ways by which peoples’ existing 
perceptions of GM food may be elicited and changed through influence. This 
presented an opportunity in which the factors affecting influence and the 
processes involved may be investigated.
81
5 Chapter five -  Mothers and Students perceptions of GM 
food and the regulations relating to Labelling
5.1 Introduction
Monitoring of media reports between December1997 and June 2000 on GM 
food issues (Appendix 5) clearly demonstrates that GM food is a hazard area 
that has become highly contentious in the past few years. The review of 
existing literature showed that while there are some studies on the public’s 
attitude to GM and their intentions to buy these foods, only a small amount of 
research has focused on people's understanding of genetic modification and 
ways of changing their perceptions.
Furthermore, surveys indicate that the general public are concerned about 
consuming GM food and request stricter monitoring of the technology. In 
addition studies (Priest, 1995; Hornig, 1990) have shown that the public 
having admitted to a lack of knowledge on the techniques of GM, feel ignorant 
and confused more by the regulatory process than by the science involved. 
Despite this, with the exception of Eurobarometer 1996, very little research 
have been undertaken on the public’s wants and desires relating to the 
regulation of GM food. Such information is essential for risk management, risk 
communication and policy decisions.
To be able to influence people’s perceptions through information one needs to 
have an understanding of their present representations of genetic 
modifications. Thus, this study investigates two groups, namely mothers of 
weaning babies, and first year psychology students’, representations and 
understanding of GM food and of regulations relating to the labelling of GM 
food. This study will then form the baseline needed for conducting a series of 
studies that explore the processes of social influence and decision-making in 
issues relating to innovations in GM food technology.
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5.1.1 Representing risk
Most studies investigating people’s representations of risks relating to 
strategic technologies have used the psychometric paradigm as their 
theoretical base (Slovic, Fischhoff, & Lichtenstein, 1985; Slovic, Fischhoff, & 
Lichtenstein, 1980). Here people’s characterisation of hazards along certain 
dimensions such as dread, voluntariness, effects etc. are elicited and 
compared. These studies are based on the premise that there are 
fundamental risk dimensions, which are common to all hazards on which all 
individuals can produce a profile of any hazard. This assumption has been 
criticised on two counts: first, it is argued and demonstrated that not all 
hazards may be profiled on the same dimensions and second, different 
individuals may not employ the same dimensions to characterise a particular 
hazard (Marris, Langford, Saunderson, & O'Riordan, 1997). In addition, 
Sjoberg (1996) argues that the explanatory power offered by studies under 
the psychometric paradigm is an artefact of the aggregation of the risks. He 
advocates a more in-depth analysis of individual hazards, which takes 
account of individual differences.
Although many recent works (Peters & Slovic, 1996; Rohrmann, 1995) have 
addressed the criticisms levelled at the psychometric paradigm by 
incorporating social, cultural and institutional factors, the original dimensions 
are still employed by researchers to characterise different hazards.
Social psychological theories such as The Theory of Social Representations 
Theory (Moscovici, 1984) offer alternative means of investigating peoples’ 
conceptualisation of innovations such as GM technology. Here people’s 
understandings of new ideas are investigated by studying the way the 
information relating to these new ideas are anchored to existing social 
representations of related issues.
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5.1.2 Risk and GM food
In the area of food hazards Frewer and colleagues conducted a series of 
studies in which people’s subjectively generated dimensions were used to 
investigate individuals' perceptions of risks (see section 4.2). These 
dimensions are specific to food hazards and have been used to study GM 
food. Thus Frewer et al.'s dimensions are conducive to the investigation of 
individual’s representations of GM food.
The review of the literature on GM food issues (chapter 4) showed that 
different sections of the general population have different perceptions of GM, 
which are linked to their affiliation with different groups. In the psychometric 
paradigm investigations between groups have been limited to 'laypeople’ and 
‘experts’. The studies found that experts and laypeople characterise the risks 
relating to various hazards differently (Kraus, Malmfors, & Slovic, 1992). 
Studies relating to GM food have shown (Martin et al., 1992) that those who 
are affiliated to groups have a stronger, clear-cut representation of genetic 
engineering than the majority who do not. That is, belonging to a group seems 
to influence individuals’ conceptualisation of the risks associated with GM 
food. From a social psychological perspective, studies based on The Social 
Representation Theory, (Markova, McKee, Power, & Moodie, 1995; Jodelet, 
1991 ; Moscovici, 1961) showed how different groups make sense of 
information relating to new concepts using established concepts shared by 
the group. That is, when faced with new information different groups may 
anchor this information to pre-existing group representations that have some 
links with the new innovation. Thus, in order to change perceptions and 
improve risk communication there is a need to have an understanding of 
different target groups’ perceptions and representations of the technology.
Besides group affiliation, demographic variables (see chapter 4) as well as 
intra-individual characteristics such as depression and anxiety were found to 
mediate hazard perceptions (Hellesoy, Gronhaug, & Kvitastein, 1998). In the 
area of biotechnology, studies have shown that gender (Seigrist, 1998;
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Greenberg & Schneider, 1995; Flynn, Slovic & Mertz, 1994;
Slovic, 1987; Brody, 1984), educational level (Eurobarometer, 1991,1996) and 
attitude to science and technology (Priest, 1994) are some of the variables 
that influence acceptance. For example, Myers, Henderson-KIng et al (1997) 
found that characteristics such as ‘desire for control’ and 'ambiguity 
intolerance’ emerged as important predictors of perceived risk and worry 
about technological hazards. These studies illustrate how inter-group as well 
as intra-group differences may influence risk perception.
Self-efficacy is a concept articulated by Bandura (1997) to explain how 
individuals and groups cope with new situations. Although one can speak of a 
global level of efficacy, people’s domain specific levels of efficacy are usually 
found to be better predictors of intentions and behaviour. Although the 
science of biotechnology has been around for many years, specific 
applications of genetic modification of food are new to many .individuals. Thus, 
an individual’s level of efficacy in science and technology may be an important 
measure that may affect their representations and attitudes towards this 
technology.
In this study we investigate the representations of GM food and labelling 
desires of 2 groups who actively make food choices: - mothers of weaning 
babies to whom this may be very relevant as GM Soya is in baby food and 
milk, and 1®^ year students living away from home who may be buying food for 
the 1®^ time, on a limited budget.
5.1.3 Risks, benefits and control
Studies (chapter 4) on GM food have shown that risks and benefits are two of 
the parameters on which people evaluate the merits of this technology as well 
as dimensions of ethics and morality. Thus, in addition to people’s global 
attitude to GM food, perceived risks and benefits of particular applications of 
GM technology to the individuals themselves, to future generations, to their
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children and to the environment are some of the measures on which different 
groups' representations of the technology may be compared.
Studies show that people are not totally against GM technology, but question 
the application of the technology in some areas. Focus group studies (Grove- 
White et al.. 1997), show that many people have a fatalistic attitude towards 
genetic technology and feel that genetically engineered products are here to 
stay and that there is nothing they can do to stop the progress. They feel a 
lack of control over the choice of their future world and their life in it. The 
overall sentiment is that changes are inevitable, and will come about without 
consultation or consent. The risk is perceived to be involuntary rather than 
voluntary. The vast majority of the participants felt vulnerable. This suggests 
that, at the individual level, these people see the locus of control as being 
external to them. The control mechanism for this technology was seen to be 
at the societal rather than at the individual level. These findings echo those of 
Priest (1995) and Frewer(1996b).
Slovic, while profiling different hazards (Slovic, 1993b; Slovic, 1987) showed 
connections between the perceived level of personal control and perceived 
risk. He claims that those who feel more in control perceive less risk and vice 
versa. Priest (1995) too found that general attitudes to science and 
technology, particularly those surrounding the issue of how they are 
controlled, influence associated risk perceptions. However, in contrast to 
Slovic’s results. Priest found that a higher level of government control reduced 
rather than increased people's personal sense of powerfulness. In addition, 
high levels of government regulations increased rather than reduced risk 
perception. These results suggest that levels of perceived control by self and 
others are important variables that may influence acceptance/rejection of this 
technology. Also the relationship between risks, benefits and control may 
increase understanding of individuals’ and groups’ conceptualisation of the 
technology and their preferences in regulation.
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5.1.4 Regulating GM food
Hornig (1990) alleges that the public is ambivalent and not very 
knowledgeable about science and technology, but is even less so about 
regulations and safeguards. Surveys (see chapter 3 & Appendix 5) found that 
people are unhappy with the use of genetic engineering in food on grounds of 
perceived lack of necessity for such modification, perceived benefits only for 
the producers, as well as safety and moral issues.
The main practical implementation of societal control is through government 
legislation. Thus there is a need to know what the public consider to be 
adequate regulations that inspire confidence. Different aspects of regulations 
need to be addressed here. Who should legislate; who should monitor; who 
should advise are some of the issues investigated in this study.
5.1.5 Trust and risk
Theories of influence reviewed in chapter 5 identified trust as a major 
ingredient in the field of risk communication, policy, and legislation. Results of 
many studies (Eurobarometer, 1991, 1996; Frewer at al, 1996,1998) showed 
that Government and industry were seen as untrustworthy whereas non­
governmental organisations and pressure groups were considered 
trustworthy. However, studies also show that who is trusted may vary from 
one hazard to another as well as from one application to another, even within 
a particular technology. Thus, in order to change people's perceptions through 
information, the sources that are trusted by the groups under investigation in 
relation to GM food have to be identified.
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In summary the aims of the present study are as follows:
1. To investigate and compare mothers' and students' global representations 
of GM food on certain food hazard risk dimensions.
2. To investigate the level of perceived risks and benefits for self and others 
expressed by the mothers and students.
3. To investigate the level of perceived control of self and others expressed by 
the mothers and students
4. To identify labelling regulations requirements of mothers and students 
relating to GM food.
5. To obtain mothers' and students’ level of trust in different information 
sources.
6. To explain the choice of regulators using individual and group 
characteristics.
5.2 Methodology
5.2.1 Participants
A sample of mothers (n=75) from the Farnborough area mother and toddler 
groups and a sample of first year undergraduate Psychology students at 
Surrey University (n=73) were selected (148 in total). In the mothers group the 
age ranged from 18 to 60 (median=33). In the student sample the age ranged 
from 18 to 56 (median=21). There were 15 males and 58 females in the 
student group.
5.2.2 Materials and Procedure
The mothers were approached at mother and baby group sessions and asked 
whether they would fill in the questionnaire. The students were approached
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through tutor groups and were given course credit for taking part. Participants 
were told that they were taking part in a study on attitudes to food. They were 
assured that all their responses were confidential.
Part one of the questionnaire consisted of a section on biographic details, 
open-ended questions on what the students understood by the term genetic 
modification, their feelings towards GM food, what action had they taken in 
the past in relation to GM food and what kind of action they were willing to 
take in the future regarding GM food. Following this the respondents were 
asked to indicate on a 7 point Likert-type scale their thoughts and feelings 
about genetic modification food technology (16 items) previously identified by 
Frewer et al (1997) to be associated with genetic engineering of food. The 
rest of part 1 contained items that were used to assess the individual's 
perceievd efficacy in science and technology.
The participants then read a short summary statement, on genetically 
modified food. They were then asked questions on perceived risks and 
benefits to them, their children, future generations, and the environment as 
well as questions on the level of control they, the average person, scientists 
and the government have on the process of GM technology.
In the final section they were asked questions relating to labelling regulations 
of GM food. From a given list of organisations and sources the participants 
were asked to select: a) Who should be regulating, b) who should be policing 
the regulations and c) who should advise the regulators. They also had to 
indicate how much they trusted these advisors
The participants were debriefed and thanked for their time and efforts.
A full copy of the questionnaire can be found in Appendix 1.
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5.3 Results
Pour aims are tested in the analysis. First, what are mothers' and students’ 
representation of GM food technology? Second, how do mothers and 
students perceive the risks and benefits associated with GM food and the 
control different groups have over the technology? Third, what are the 
labelling requirements of mothers and students relating to GM food and 
finally, can we explain their choice of regulators from individual 
characteristics?
6.3.1 Background information on mothers and students
The results comparing the demographic details and individual characteristics 
of the participants found that both mothers and students were very similar in 
their affiliations to the different groups mentioned. No one claimed any 
connections with biotech industry. 3 students (4%) and none of the mothers 
belonged to an environmental group.22 (30%) mothers and 9 (12%) of the 
students claimed they were members of a religious organisation.
When asked about their knowledge and feelings towards GM food technology, 
the majority of students and mothers were unsure (50% - 60%) or knew very 
little about genetic modification technology (only 7 - 8% knew a lot). Further 
only a minority of them were positive about the technology (5 mothers, 6 
students). The majority of them were either negative or unsure. The vast 
majority of them stated that they had not taken any action in the past either to 
promote or protest against GM technology (65 mothers and 67 students).
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5.3.2 Mothers’ and students’ representations of GM food
To explore the two groups' representations of genetic modification relating to 
food, mothers' and students’ responses on the items pertaining to 
representations of GM food were compared. T-test analysis revealed that 
there are significant differences between the attitudes of mothers and 
students on half of the sixteen dimensions explored, (see table 5.1).
Table 5.1 : Difference between mothers and students responses to items on 
GM food
items mothers students
(scale 1-7)
m ean sd M ean sd t va lue d f p
u n e th ic a l ethical 3.08 1.5 3 .29  1.38 -0 .8 9  145 ns
h a rm fu l harm less 3 .07  1.39 3 .99  1.67 -3 .6 5  146 >0.01
u n -b e n e fic ia l beneficial 2 .8 6  1 .43 3 .65  1.68 -3 .0 8  145 0 .05
u n n a tu ra l natural 2.21 1.6 2 .0 6  1.38 .64  142 .9  ns
ris k y  not at all risky 2 .9 2  1.68 3.11 1.59 -.71 146 ns
ta m p e rin g — not tam pering 2 .43  1.91 1.88 1.13 2 .1 9  122 .8  .3
with nature
no  m any advantages 3 .1 4  1 .58 4 .5 5  1.65 -5 .2 8  145 0.01
h a s  no negative effects 3 .19 1 .62 3 .13  1.43 0 .27  142 ns
n o -----------has long term  4 .7 9  1 .79 5 .0 8  1.49 -1 .0 6  143 ns
effects
n o t------------extrem ely 3 .72  1.93 3 .98  1.51 - .9 3  139 .3  ns
im portant
w o rrie d  not at all worried 3 .5 5  1.80 4 .9 0  1.9 -4 .4 4  145 0.01
n o t ------------extrem ely 2 .7  1.36 3 .17  1.55 -1 .9 6  146 ns
necessary
im m o ra l not at all 3 .19  1 .64 3 .73  1.41 -2 .1 5  144 .3
im m oral
d o ---------- do not object at all 2 .8 7  1.68 3 .9 7  2.11 -3 .4 9  133 .8  0 .05
don’t  do create 3 .7 6  1.67 3 .46  1.53 1.10 143 ns
inequalities
n o t -----------extrem ely 4 .3 4  1.77 4 .2 8  1.68 0.21 145 ns
dangerous
Scale: 1- low ,7-high. Figures Bonferroni corrected
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Results showed that both mothers and students view GM food technology as 
unethical, unnatural, and risky, having negative and long-term effects but not 
as very dangerous (these differences are not statistically significant). In 
addition, mothers see GM food to be significantly more harmful, less 
beneficial and less advantageous. They are significantly more worried about it 
and are more likely to object. Students on the other hand consider GM food 
technology to be a greater tampering with nature than the mothers.
5.3.3 Underlying structure of mothers and students 
representations
In order to investigate the structure that may underlie mothers’ and students’ 
representations of GM technology the sixteen items were factor analysed.
Two factors were found to best represent each group’s representations. 
Comparison of these factors between the groups showed that the structure of 
the students’ representation is more clear-cut with most items loading heavily 
on one of the two factors. In contrast mothers’ representation of GM 
technology was not so clear-cut, many of the items seem to be associated 
with both factors with the loading having opposite values on the two factors.
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Table 5.2: Structurai coefficients of mothers and students responses on the 
two factors
Students students mothers mothers
attitude items 
(scale 1-7) 
unethical — ethical
h arm fu l--------harmless
un-beneflc ia l beneficial
u n n atu ra l--------natural
risky — —— not at all risky
tam p erin g  not tampering
with nature
no  many advantages
h a s ---------- no negative effects
n o ---------- has long term effects
n o t----------extremely important
w o rrie d --------not at all worried
n o t ---------- extremely necessary
im m ora l-------not at all immoral
d o ------------ do not object at all
don’t  do creates
inequalities
n o t  extremely dangerous
correlation between the 
factors
factor 1 factor 2 factorl factor2
0.70
0.79
0.81
0.67
0.86
0.56
0.39
0.82
-0.41
0.74 0.83
0.58 0.87
0.69 -0.69
0.67 0.52 -0.33
0.60 0.32
0.30 0.38
0.67 0.63 -0.34
0.76
0.78
0.84
0.37
0.41
0.57
-0.53
-0.53
-0.50
.59 0.60
.68 0.74
-0.15 -0.28
In the students representations the first factor can be named 'acceptance 
factor’ and the second 'long term effects’. In the mothers’ representation the 
first factor may also be referred to as 'acceptance factor'. However the second 
factor mostly contains items relating to rejecting GM technology and thus 
named' rejection factor’.
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5.3.4 Individual differences
The study in addition to containing various items for eliciting participants' 
global attitude to GM technology also had items to elicit individual’s perceived 
efficacy in science and technology. The reliability of the items was found to be 
acceptable (see table 5.3). Thus, composite variables were constructed such 
that in both scales low scores indicate low values on the scale.
Table 5.3: Reliability coefficients of individual characteristic scales
Measures Global attitude to GM Efficacy in science &
technology technology
Cronbach’s Alpha 0.81 0.86
N 135 143
Comparison of mothers and students on their measures of general attitude to 
GM food (composite made from the 16 items) and efficacy in science and 
technology showed that students have a significantly higher score on general 
attitude to GM food than the mothers, suggesting that the students are more 
positive towards GM food than the mothers. There were no significant 
differences between the students and mothers on their level of efficacy in 
science and technology, (see table 5.4).
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Table 5.4: Comparing mothers and students on individual characteristic 
measures
Mothers Students
Measures mean sd mean sd t value df P
Global attitude to 
gm technology
3.14 .96 3.52 .99 -2.319 142 0.02
Efficacy in science 
and technology
4.77 1.07 4.83 1.02 -0.327 142 0.74
5.3.4.1 Gender differences
Many studies in risk perception have found males to be significantly more 
positive towards genetic modification technology and other risky technologies 
than females (Seigrist,1998; Greenberg & Schneider, 1995; Flynn, Slovic & 
Mertz, 1994; Slovic, 1987; Brody, 1984). Thus, the student group was 
subdivided into males and females and the difference between mothers, male 
students and female students on their general attitude to GM technology, and 
efficacy in were compared. AN OVA results confirmed that male students’ 
global attitude to GM technology was significantly more positive than female 
students or mothers {F (2,144) = 4.27,p<0.05}. However, there were no 
significant differences between mothers, female students and male students 
on their level of efficacy in science and technology {F (2,145) = 3.03,p~ns.}
Table 5.5: Comparing mothers, female students and male students on 
individual characteristic measures
Individual measures Mothers Female students Male students
mean sd N mean sd N mean sd N
Global attitude to GM 3.10* 1.01 75 3.4* 1.1 57 3.87* 1.0 15
Efficacy in science and 
technology
4.76 1.07 75 4.68 0.96 57 5.40 1.02 15
><0.05
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5.3.5 Risks and Benefits
To investigate the difference between mothers and students’ (group identity) 
perceptions of risks and benefits to themselves and others, two individual 
MANOVAs were conducted. The results showed significant differences 
between the level of risk perceived by the participants for themselves and 
others {F(3,144) = 32.93, p <0.001} as well as significant difference between 
the benefits perceived for themselves and others {F(3,143) =11.69; p<0.001}. 
Further, there was a significant interaction between perceived risks with group 
identity (F(3,144) = 5.59, p<0.01} and perceived benefits with group identity 
{F(3,143) = 11.67; p<0.01}.
5.3.5.1 Mothers’ perception of risk and benefit to self and others
Comparison of means between perceived risks and benefits to themselves 
and others showed (see table 5.6) that mothers perceive the risk to 
themselves to be significantly lower than that to future generations, their 
children or the environment. However, there are no significant differences 
between the levels of risks perceived to the participants’ children, future 
generations or the environment. Mothers also feel the benefits to future 
generations to be significantly greater than that to themselves or their 
children.
Table 5.6: Mean values of risk and benefit measures of mothers.
risks Benefits
mean sd mean sd
To self 4.24* 1.38 2.72 1.40
To future 4.71* 1.36 3.01** 1.47
generations
To children 4.84 1.38 2.79** 1.46
To environment 4.70 1.34 2.80 1.35
><0.001, **p<0.01
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5.3.5.2 Students’ perception of risk and benefit to self and others
The students too perceived the risk to themselves to be significantly lower 
than to their children, future generations or to the environment (no significant 
differences between these). For students there are no significant differences 
between benefits to themselves and their children but they do feel that there is 
significantly greater benefit to future generations compared to the 
environment.
Table 5.7:!Viean values of risk and benefit measures of students
Risk Benefit
Mean value sd Mean value sd
To self 3.38* 1.52 3.25 1.64
To future generations 4.44* 1.61 3.66** 1.68
To children 4.34 1.64 3.44 1.55
To environment 4.56 1.57 2.81** 1.35
*,**p<0.0Q1
5.3.5.3 Comparison of mothers’ and students’ perception of risks
and benefits
Comparing mothers and students’ perceived risks and benefits revealed that 
students perceive the risk from GM food to themselves to be significantly less 
than that perceived by the mothers. However, there were no significant 
differences between the risks perceived by the mothers and students to future 
generations or to the environment. On the other hand, the mothers feel that 
their children face a significantly higher level of risk compared to the students.
Students perceive the benefits of GM foods to themselves, their children and 
future generations to be significantly greater than that perceived by the 
mothers. Both mothers and students perceive the benefits to the environment 
to be low (see table 5.8).
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Table 5.8: Comparing mothers’ and students’ perceptions of risks and benefits
relating to GM food
mothers Students
items (scale 1-7) mean sd mean sd t value (df) B
risk to you personally 4.24* 1.38 3.38** 1.52 3.59 147 .000
risk to future  
generations
4.71* 1.36 4.44** 1.12 147 0.266
risk to the environment 4.70 1.34 4.56 1.57 1.61 147 0.571
risk to your children 4.84 1.38 4.34 1.64 2.01 140.5 0.05
benefit to you 
personally
2.72 1.40 3.25 1.64 -2.10 146 0.04
benefit to your children 2.79 1.46 3.44 1.55 -2.63 147 0.009
benefit to future  
generations
3.01 1.47 3.66(d) 1.68 -2.49 147 0.01
benefit to the 
environment
2.80 1.35 2.81(d) 1.35 -0.03 147 0.98
a, d : p<0.001
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Figure 5.1: Risk perceptions of mothers and students to self and others
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5.3.5.4 Gender Differences
Comparison of perceived personal risk and benefit betvi^een mothers, male 
students and female students showed that both female students and male 
students perceive the risk to be significantly lower than the mothers {F 
(2,145)=8.46,p<0.001}. There are no significant differences between the 3 
groups in their perceived level of benefit from the technology 
{F {2,144)=2.33,p~ns}, This suggests that although mothers and female 
students are significantly different to male students in their global attitude to 
GM technology, the male students’ and female students’ perceptions of 
personal risk relating to GM food are similar but different from those of the 
mothers (table 5.9).
Table 5.9: Mean values of perceived personal risk and benefit between 
mothers, male students and female students
Risks benefits
mean sd N mean sd N
Mothers 4.24 1.39 75 2.75 1.40 75
Male students 2.73 1.53 15 3.53 2.00 15
Female students 3.55 1.48 58 3.18 1.55 58
5.3.6 Perceptions of control
MAN OVA results comparing the perceived control of self and others between 
mothers and students showed a main effect of control {F (3,143) = 164.39; 
p~0} but no significant interaction was obtained between perceived control 
measures and identity of group. Comparison of means showed that mothers 
perceived that they and the average person have significantly lower level of 
control than scientists and Government. Students too perceived themselves 
and the average person to have significantly less control than scientists and 
the Government. In addition the students perceived the Government to have 
significantly more control than the scientists. There are no significant
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differences between mothers and students on any of the control measures. 
That is, both mothers’ and students’ perceptions of control of themselves and 
others were very similar (table 5.10).
Figure 5.3: Mothers’ and students’ perceptions of control of self and others 
over GM technology
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Table 5.10: Comparison of mothers’ and students’ perceptions of control over 
GM food
mothers students
Items 
(scale 1-7)
mean sd mean sd t value df p value
Control of self 2.26 1.64 1.85 1.22 1.75 138.3 0.08
Control of
average
person
2.16(a) 1.4 1.91(b) 1.10 1.17 141.77 0.245
Control of 
scientists
5.22(a) 1.55 5.19(b)* 1.38 0.12 146 0.90
Control of 
government
5.36 1.58 5.64* 1.27 -1.20 141.1 0.24
(a),(b) p<0.001,* p< 0.01
5.3.7 Correlations between attitude to GM and other measures
The results indicate that global attitude to GM food is highly significantly 
correlated with perceived risks and benefits to self, to future generation, to 
their children and to the environment. All risk measures are negatively 
correlated, whereas the benefit ones are highly positively correlated (see 
tables 5.11 & 5.12). However, there is no significant correlation between 
general attitude to GM and perceived level of personal control, of control of an 
average person, of control by scientists or of control by government (see table 
5.13). This suggests that as perceived risks and benefits are strongly 
correlated with the global attitude of individuals, risks and benefits associated 
with specific application in GM foods are closely linked to individuals’ global 
representations of GM technology. However, as perceptions of control have 
no correlation with overall attitude to GM technology this implies that 
representations of control and overall representations of GM food may 
originate from, or be anchored to different representational domains.
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Table 5.11: Correlations between global attitude to GM food and perceived 
levels of risks, (correlation coefficients and associated p values):
Risk to 
self
risk to 
future generations
risk to 
environment
risk to 
your children
global
attitude -0.68 -0.66 -0.60 -0.72
to GM (p~0) (p'-O) (p~0) (p~0)
Table 5.12: Correlations between global attitude to GM food and perceived 
levels of benefits (correlation coefficients and associated p values):
Benefit to 
self
benefit to  
future generations
benefit to 
environment
benefit to 
your children
Global
Attitude 0.522 0.60 0.63 0.50
to GM (p-0) (p~0) (P-0) (p-0)
Table 5.13: Correlations between global attitude to GM food and perceived 
levels of control (correlation coefficients and associated p values):
Control of 
self
control of 
average person
control of 
scientists
control of 
government
Global
attitude 0.11 0.11 -0.05 -0.03
to GM (ns) (ns) (ns) (ns)
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5.3.8 Trust
The level of trust expressed by mothers and students in different advisory 
sources were analysed. MAN OVA results showed that the two groups trusted 
some sources significantly more than others {F(8,128) = 2.47,p=0.02}. 
However, there were no significant differences between the mothers and 
students in how they felt about the different advisory sources with one 
exception. Comparison of means showed that mothers had significantly 
greater trust in the general public than the students.
Table 5.14: Levels of trust expressed in advisory sources
mothers students
mean sd mean sd T value df P
a The food advisory 
committee
4.69 1.38 5.07 1.25 -1.71 141 0.09
b. Environmental groups 4.49 1.50 4.00 1.84 1.77 142 0.08
c. General public 4.13 1.66 3.28 1.74 2.96 140 0.01
d. Government scientific 
officers
3.6 1.51 4.00 1.73 -1.48 141 0.14
e. University research 
scientists
4.32 1.51 4.79 1.59 -1.77 139 0.08
f. Industry scientists 3.65 1.44 3.73 1.67 -0.32 140 0.26
g. Legal experts 3.49 1.55 3.58 1.64 -0.34 141 0.73
h. Consumer associations 5.01 1.5 5.00 1.45 0.06 0.96
1 0 4
Figure 5.4: Trust expressed by participants in the advisory sources
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5.3.9 Regulations relating to labelling of GM food
When questioned on who they would like as regulators on labelling issues 
relating to GM food, mothers preferred the Ministry of Health (86%),the World 
Health Organisation (68%),the Ministry of Agriculture (66%), the Consumer 
Association (65%), UK parliament (59%) and a panel of independent judges 
(58%) to be in charge. Students on the other hand preferred the EU (82%), 
The Ministry of Health (75%), The Ministry of Agriculture (66%), UK 
Parliament (64%) and the World Health Organisation (62%) as regulators.
There were two regulators on which mothers and students differed in their 
selection. 82% of students in comparison to 43% mothers chose EU 
regulators (Phi = -0.41; p <0.001). Also 58% of the mothers wanted an 
independent panel of judges compared to 41% of the students (phi = 0.17; 
p<0.05)
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Table 5.15: Choice of regulators for GM food labelling
mothers students
yes
%
no
%
yes
%
no
%
Phi P
value
a European Union (EU) regulators 43 51 82 15 -0.41 0.000
b. UK parliament 59 38 64 33 -0.06 0.55
c. Industry 34 63 21 77 0.15 0.06
d. Independent panel of judges 58 40 41 56 0.17 0.04
e. Ministry of Health 86 12 75 22 .14 0.10
f. Scientific organisations 37 59 30 67 0.08 0.35
g. World Health Organisation (WHO) 68 29 62 34 0.06 0.44
h. Ethics committee (e.g. National 
committee of Inquiry).
47 50 45 52 0.02 0.79
i. Ministry of Agriculture Food and 
Fisheries (MAFF).
66 32 66 32 -0.00 0.99
J. National public bodies (e.g. 
Consumer association).
65 32 51 47 0.15 0.07
5.3.10 Regulation types
To investigate whether there were any patterns to the participants’ choice of 
regulators Configurai Frequency Analysis was conducted on the participants’ 
responses. Configurai Frequency Analysis is a multivariate statistical method 
that identifies groups of individuals that are statistically special as types or 
anti-types. When the observed number of individuals in the data with a certain 
profile exceeds the number expected, these groups are classified as types.
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Where the observed number is more under-represented than that expected, 
then these groups are classified as anti-types. Expected frequencies are 
calculated on the assumption that the variables under study are totally 
independent of each other (von-Eye, 1990).
The results of CFA revealed that there were 2 significant types and 3 atypical 
types in the participants’ choices. The two significant types were: those who 
wanted government regulators (UK Parliament, MAFF or Ministry of Health) 
and those who wanted government regulators and national public bodies (e.g. 
Consumer Association) to formulate the regulations jointly. 98 out of the 145 
individuals fell into one of these groups. Further, there was a significant anti­
type consisting of 10 individuals who wanted government departments and 
industry to regulate GM food.
When comparing the two significant types, one discriminant function was 
calculated with chi squared (4) = 30.72, p < .001. This accounted for 28% of 
the between - group variability. The loading matrix of correlation between 
predictors and the discriminate function showed that efficacy in science and 
technology, perceived level of control of government, trust in the advice of 
National public bodies and perceived level of personal benefit are the best 
predictors to distinguish between those who liked government regulators and 
those who liked government and national public bodies as regulators.
Comparison of means of the four variables between the two types show that 
those who want government regulators and national public bodies to be 
involved in labelling issues, have higher levels of trust in national public 
bodies than those who only want government regulators, and further they 
perceive the government as having greater control over genetic engineering 
of food production than those who only want government regulators In 
addition those who would prefer government and national public bodies have 
lower levels of efficacy in science and technology than those who want only 
government regulators, and perceive the personal benefits of genetic 
engineering to food production to be less than those who only want 
government regulators (see table 5.16).
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Table 5.16: Comparison of discriminating variables between the regulation
types
Government only Government &Nationai 
public bodies
M ean sd N M ean sd N
Trust in national 
public bodies
4 .5 8 1.64 43 4 .7 2 1.62 54
Efficacy in science 
and technology
5 .05 1.10 44 4 .67 1.00 54
Control in 
government
5 .35 1.49 44 6 .08 1.16 53
Personal benefit 3.40 1.65 44 2.79 1.55 54
From the total usable sample of 96, 74% were correctly classified compared 
to 50% who would be classified by chance alone. There are equal numbers of 
students in the two regulator types. Flowever, there are more mothers in the 
group that would like government and national public bodies than in the group 
who only want government agencies. There were similar numbers of males in 
the two groups.
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Figure 5.5: Comparison of the discriminating variables between regulation
types
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A 2x2 between subjects multivariate analysis of variance was performed on 
the 16 risk dimensions (dependent variables): ethical, harmless, beneficial, 
natural, risky, not tampering with nature, many advantages, no negative 
effects, has, long term effects, important, not at all worried, necessary, 
immoral, do not object, creates inequalities, dangerous. Independent 
variables were group (mothers or students) and regulation types (Government 
only or Government plus the Consumer Association).
With the use of Wilks’ criterion,it is shown that the combined dependent 
variables were significantly affected by group, F(16,69) = 2.54, p < .005 but 
not significantly affected by regulation type , F (16, 69) = 0.55, p > .05, or by 
their interaction, F (16,69) = 0.47, p > 0.05. That is, although there are 
significant differences between mothers and students on these measures (as 
reported earlier) the two regulation types were found to be similar in their 
representations of GM food technology. Furthermore there were no significant 
differences between the mothers and students who were in the different 
regulation types on the way they viewed GM technology.
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5.3.11 Comparing types and anti-type of reguiators
In order to compare the regulation types with the anti-type on the dependent 
variables a one-way AN OVA between the three regulation groups was 
conducted. Results show {F (2,105)= 11.6; p <0.001} that there are significant 
differences between those who want Government regulators only, those who 
want Government plus the Consumer Association and those who want 
Government plus industry to regulate on labelling issues, on the measure of 
perceived control the Government has over the development of GM food. 
Those who want Government and the Consumer Association to regulate 
collectively perceive the Government to have significantly higher control 
(mean = 6.07) than those who want only Government regulators (mean 
=5.36). Those who want Government and Industry to jointly regulate, perceive 
the Government to have the lowest amount of control (mean = 4.00). All 
differences are. significant to at least p <0.05.
Table 5.17; Comparison of discriminating variables between the types and 
anti-type
Government only Government and 
national public 
bodies
Government and 
Industry
mean sd N mean sd N mean sd N
Control of 
government
5.36 1.48 44 6.07 1.15 54 4.00 1.41 10
Trust in consumer 
association
4.58 1.66 43 5.63 1.05 54 4.67 1.58 g
Trust in industry 3.47 1.58 43 3.48 1.52 52 4.80 1.23 10
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Further, AN OVA results show that there are significant differences between 
the groups on their level of trust in the advice given by industrial scientists 
{F (2,104) = 3.42; p <0.05). Those who want only Government regulators, 
and those who want Government plus the Consumer Association, trust the 
industrial scientists significantly less than those who want Government and 
industrial scientists to regulate. This is as expected.
In addition, results show that there is a significant difference between the 
groups as regards their level of trust in the advice given by the Consumer 
Association. {F (2,102) = 3.42; p < 0.001}. Those who want Government and 
the Consumer Association to regulate trust the Consumer Association’s 
advice significantly more than those who want Government only or those who 
want Government and Industry. There is no significant difference between the 
latter two groups.
Figure 5.6: Comparison of types and anti-type on the discriminating variables
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5.4 Discussion
The study aimed to explore students and mothers’ understanding of issues 
associated with GM technology and labelling regulations. The results indicate 
that there are many similarities between the two groups in the way they 
represent this technology and their regulation requirements. In addition, the 
results found that the participants’ regulation requirements are related to 
factors such as how much they trust different sources, perceived level of 
benefit to themselves and their level of efficacy in science and technology. 
The study also identified differences between mothers and students on their 
perception of the technology linked to their identity as mothers and students.
5.4.1 Samples compared
A comparison of the sample of mothers and students on their personal details 
and individual characteristics suggests that in terms of group membership 
they are very similar. Furthermore, individuals in both groups proclaimed 
relative ignorance of the technology. However, a larger number of students 
claimed to be positive towards GM technology and this is confirmed by the 
results, which showed that the score of students, especially male students’ 
global attitude to GM technology was significantly higher than that of the 
mothers or female students. Despite this difference the majority of participants 
in both groups (mothers and students) had not taken any action against GM 
food or to promote the technology, although many from both samples did say 
that they might take action in the future in the form of boycotting the food in 
shops. In summary it can be said that the 2 samples selected had very little 
knowledge of GM food and on the whole were negative or unsure about the 
technology. Apart from belonging to some religious organisations, mainly 
Christian churches, the sample had no strong association with any interest 
groups that had strong views on GM technology.
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5.4.2 GM food representations of mothers and students
The study found that mothers’ representations of GM food differed 
significantly from those of the students on half of the sixteen dimensions used 
to elicit their understandings. Mothers viewed GM food technology to be more 
harmful, more immoral, less beneficial, with fewer advantages and 
unnecessary than did the students. Furthermore, mothers worried about it and 
personally objected to it more. Flowever, mothers see the process of genetic 
modification as tampering with nature to a lesser degree than the students 
did.
The mothers and students positioning on the given dimensions fits well with 
their initially declared support for the technology, where more students than 
mothers were positive about GM food. Besides this, the choice of dimensions 
of the two groups suggests that those mothers’ objections and worries seem 
to be due to their inability to see any positive purpose for this technology to 
food. On dimensions relating to properties of the technology such as risk, 
ethics, naturalness, dangers and effects, both mothers and students seem to 
have similar negative thoughts and feelings.
Thus, the differences between the two groups seem to be in relation to the 
purpose of GM food rather than on the effects of GM or their properties, 
where both groups were cautious. These findings fit in with previous research 
that showed (section 4.2) that the public were in favour of GM technology in 
applications in the medical field but were sceptical about the purpose in 
relation to food. That is, the study confirms that the participants are not 
against genetic modification technology perse  but are against specific 
applications of the technology. Further, their opposition may be related to their 
identities as mothers or students.
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5.4.3 Underlying structure
The underlying structure obtained by factor analysis of the 16 attitude 
dimensions was compared to that obtained by Frewer et al (1997). It was 
found that the pattern obtained for the students in this study was similar to 
Frewer’s when the respondents were asked to evaluate the use of genetic 
engineering in all food applications. On the other hand the mothers’ pattern 
was similar to those evaluating specific applications of genetic engineering in 
food (e.g. tomato, salmon etc.). That is, mothers and students seem to have 
different patterns in their representations of genetic engineering relating to 
food. The fact that they are mothers with young children seems to orientate 
the mothers’ representations to be similar to that associated with specific 
applications rather than a general one. That is, the fact of being a mother 
seems to focus the representations on specific foods in a way that a student’s 
identity does not. In addition, students’ representations seemed much clearer 
with most of the dimensions loading on a single factor, whereas the mothers 
had two factors with a number of items shared by both factors. This suggests 
that the students have a more structured pattern on the dimensions 
measured, whereas the mothers are not so clear-cut. It could be argued that 
students are more used to extrapolating from specific to abstract in their 
academic work and they respond to these questionnaire items as they would 
to an abstract problem. In contrast the mothers’ responses are tied to real 
food issues associated with their everyday life and are thus less coherent 
overall. Repeating the study with different groups and comparing the results 
with those obtained here may clarify these assertions.
Further, both mothers and students were found to conceptualise GM food by 
anchoring it to social representations of morality, ethics, views on nature, 
purpose of innovations and so on. However, these representations were 
found to be shaped by their salient identities as mothers and students to 
produce differential perceptions of the use and purpose of technology in the 
applications relating to food.
1 1 4
5.4.4 Risks, benefits and control
The first thing to note is that the values of risk measures in this study are in 
line with those of Frewer et al (1995, 1996) on the same items. Results 
showed that when participants’ specific perceptions of risks and benefits 
associated with genetically modified food were elicited, mothers and students 
perceived the risk to others to be greater than to themselves. This is similar to 
other studies, which showed that the public generally perceive the risk to 
themselves to be significantly less than that to the average person. This 
phenomenon is known as unrealistic optimistic bias (Weinstein, 1980).
Comparison of mothers and students’ perceptions of risks showed that 
mothers see significantly more risks for themselves and their children than did 
the students. The two groups are similar in their views of the risks to future 
generations and the environment. The increased risk perception of mothers to 
themselves and their children is of no surprise given their global negative 
representations of the GM technology discussed earlier. Flowever, mothers 
rating their children as being at greater risk than future generations may be 
due to the fear of increased availability of GM food in the market place in the 
near future. Alternatively, to this group the mother identity is more salient and 
thus the vulnerability of their children is more "real” than to the students. The 
environment is perceived both by mothers and students to be at a similar level 
of risk, although students perceive the risk to the environment to be greater 
than to their (hypothetical) children. This illustrates the way different identities 
help to formulate specific perceptions of new issues by anchoring global 
attitudes to different representations. It would seem that global attitudes of 
GM food are anchored to other related representations that are accessed 
through salient identities.
In the study, mothers’ representations were such that they felt GM technology 
to be more risky than did the students. In contrast, perceptions pertaining to 
the environment and future generations were similar for both groups.
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However, when mothers’ identity was made salient by asking questions 
relating to their children then mothers’ perception of risk was significantly 
higher than those perceived by the students. That is, when their mother 
identity was made salient, it resulted in a higher level of perceived risk, 
greater than that perceived for future generations. This is an important finding 
which clearly illustrates the shaping of specific attitudes by salient identities.
Students see more benefits to themselves, their children and to future 
generations than the mothers. This is in line with what was found in the 
representations of GM technology where mothers failed to see the necessity 
of this technology to food production whereas the students did. Results 
showed that the mothers see no added benefit to themselves, their children or 
future generations from GM food. The students on the other hand do see 
benefits to themselves, their children and future generations. However, both 
groups see GM food technology to be of low benefit to the environment. That 
is, mothers and students perceived the benefits of GM food technology 
differently, although they both lack knowledge in the area and are both equally 
efficacious in science and technology.
A look at both risk and benefit perceptions suggests that the identity of being 
a mother seems to focus on the risks and the lack of necessity of GM food 
technology whereas the identity of students is more tuned to the benefits 
associated with the technology. This shows how relevant identities shape 
representations of GM to result in different perceptions of risk and benefits 
associated with the technology. The results highlight the importance of 
investigating the perceptions of different groups in relating to new innovations 
in order to understand the acceptance of these innovations rather than 
assuming that they will be similar.
The values obtained for benefits for mothers and students are both lower than 
that obtained by Frewer et al. (1995, 1996) on the same items. This could be 
due to the social climate being more negative towards this technology at the 
present time than when the Frewer studies were conducted. This could be
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verified by repeating the study at a later date when the climate may be more 
positive.
In terms of the control there are no significant differences between the 
mothers and students perceptions as to who is in control of the technology. 
They both perceive government and scientists to have greater control over 
GM foods than they themselves or the average person. That is, they seem 
realistic in their views of who has the power of control over the technology. 
Further this finding is in line with other research (Priest, 1995; Frewer et al., 
1994b, 1996) where the respondents felt that control was at the societal rather 
than at the individual level. The levels of control expressed for the different 
parties are also comparable to Frewer et al.'s studies (1995,1996).
5.4.5 Global attitude to GM and control
High correlations were found between global attitude to GM technology and 
perception of risks and benefits relating to GM food. Those who are positive 
about the technology see more benefit and less risk associated with GM food 
and vice versa. This suggests that even when specific knowledge relating to 
new innovations are lacking, global attitude towards the technology helps to 
inform and construct specific perceptions when dealing with issues relating to 
particular applications.
No correlations were found between any of the control items and global 
attitude to GM food. This implies that overall attitude to GM food was not 
dependent on, or related to, perceptions of either personal or societal control 
of these genetic modifications. Thus, as no relationship was found between 
control and attitude to GM food it could be argued that the concept of risks 
and benefits and that of control may originate from two different domains of 
representations with little overlap between them This suggests that changing 
perception of personal control will not necessarily alter one’s global attitude of 
risks or alternatively by changing one’s global attitude one cannot alter 
perceived levels of control.
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In contrast, Priest’s study (1995) showed that general attitude to science and 
technology (particularly on the issue of control) influenced the perception of 
amount of risk associated with that particular technology. Further, the greater 
the perception of societal level of control the less the perceived level of 
personal control. Slovic (1985) also claims that perceived control affects level 
of perceived risk. Flowever, in Siovic’s study participants were asked for level 
of voluntariness associated with different technologies and for the associated 
levels of risks. Using the correlation found between these variables Slovic 
argues for a link between perceived level of control and risk. In contrast, in 
this study the amount of control associated with labelling issues of one 
particular technology is evaluated. It could be argued that when control over a 
specific issue is considered, there may not be any associations between 
control and risk as was found when different applications of a particular 
technology (as in Priest, 1995 study) or different technologies (as in Siovic’s 
work) are compared. That is, the results suggest that as far as labelling of GM 
food is concerned the level of perceived control over the technology has no 
relationship to the global attitude towards the technology or the perceptions of 
risks benefits associated with GM food.
5.4.6 Trust In advisory sources
Levels of trust expressed by mothers and students for the different advisory 
sources were similar with the exception of the trust placed in the advice of the 
general public. The mothers seem to trust the general public more than the 
students. The levels of trust expressed in the government, university 
scientists, industrial scientists and Non-governmental organisations were very 
similar to those found by other researchers (Frewer, Howard, Hedderley & 
Shepherd, 1996; Eurobarometer surveys, 1991,1996). Both mothers and 
students trust the Consumer Organisations and Environmental groups 
significantly more than they trust the Government or industry. University 
scientists were also trusted, marginally more by students than by the mothers.
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These results show how trust in these sources has stayed relatively stable 
over the past ten years.
6.4.7 Regulation types
Configurai Frequency Analysis showed that participant’s might be classified 
into 2 main types and one anti-type in their choice of whom they want as 
regulators of GM technology. One large group (type 1) was content with only 
government regulators and the other main group (type 2) preferred a 
consortium made of government regulators and Consumer Associations. One 
of the smaller groups (anti-type) opted for a selection of government 
regulators and industrial experts.
The participants belonging to the two main groups (types 1&2) may be 
distinguished by factors of trust espoused in Consumer Associations, the level 
of control Government is perceived to have over the technology, the 
individual’s perceived level of personal benefit and their individual level of 
efficacy in science and technology. Those who want the Government and the 
Consumer Association to jointly regulate perceive the Government to have 
significantly more control than those who only want the Government to 
regulate. In addition they trust the Consumer Associations significantly more.
This suggests that those who perceive the Government to have a high level of 
control over the technology feel the need to dilute this or prefer a more 
balanced panel. If these individuals also trust the Consumer Association then 
they would like these groups to be included in stipulating the regulatory 
process.
When the two main types were compared with the anti-type, those who 
wanted government and industry to jointly regulate - the perception of 
government control over GM food still plays a significant role. Those who want 
industry to be included in regulation matters, perceived the Government to 
have the least amount of control and want Industry also to be included to
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compensate for this lack of control. Besides, the anti-types trust industrial 
scientists significantly more than the other 2 types.
The levels of trust espoused by the different groups for the different sources 
come as no surprise when considering their choice of regulators. Results 
show that individual’s perceievd efficacy in science and technology and 
perceived level of personal benefit play a minor role in distinguishing between 
the two main types. The perception of control of government seems to be the 
main variable that plays a significant role in influencing/mediating these 
choices. The dependence of regulator choice on trust confirms previous 
findings and supports the inclusion of trust as an important variable in risk 
perception (Slovic, 1993; Kasperson, Golding & Tuler, 1992; Renn & Levine, 
1991).
5.4.8 Conclusions
The results showed that both mothers and students have similar global 
representation of GM technology in terms of its properties and effects. They 
seem to anchor these perceptions to social representations of ethics, morality, 
purpose, beliefs of nature etc. The salient identities as mothers and students 
was found to shape these representations differently, such that the amount or 
benefits and risks associated with the technology in its application to food was 
perceived differently.
Secondly, trust expressed in sources of information and perceptions of control 
of the technology lead participants to different choices of regulators where 
perceived level of government control played a decisive factor. Thus the 
importance of trust not only in the acceptance of the technology, as suggested 
in earlier research but also in the regulatory process was highlighted. The 
dependence of regulator types on the perception of government control 
reiterates the central role the government has in determining the acceptance 
or rejection of this technology. However, the study has also shown that 
perceived levels of control, whether personal or governmental, cannot be
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altered by changes in general attitude to GM food. However, those who were 
happy with only government regulators perceived greater benefit from the 
technology to themselves and had a higher level of efficacy in science and 
technology suggesting means by which individuals’ regulatory requirements 
could be influenced.
In addition, the results of the first study produced baseline measures that may 
be used in the following studies to investigating changes in people’s 
perceptions of GM food.
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6 Chapter Six - Risk perceptions in the midst of conflicting 
information from different sources
6.1 Introduction
The previous study investigated a sample of students’ and mothers’ 
representations and understandings of genetic modification of food and their 
knowledge of the regulations relating to GM food labelling. Using the 
information obtained as a baseline, this study aims to investigate the changes 
induced by information sources on the public’s perceptions on issues relating 
to GM food technology.
The main focus of this study is on changing risk perceptions through 
communication. Regulatory and research establishments believe that effective 
risk communications plays an important role in the acceptance of innovation 
such as in genetic modification relating to food production (Frewer et al.,
1994; National Research Council, 1989). In order to promote the technology 
and to influence the public accept GM food technology, several 
communications have been designed and a dissipated by industry and 
government organisations. Flowever, the public not only receives information 
through the official channels such as government-organised communications 
but also obtains information from many non-governmental organisations, 
pressure groups. Consumer Associations and opinion leaders. In order to 
have a better understanding of the processes of influence in risk 
communication, the way conflicting information relating to the technology is 
received and perceived by the public needs to be addressed.
The main aim of the study is to explore the changes, induced by conflicting 
messages from different sources, on perceptions relating to genetically 
modified food. By comparing the changes produced by contested messages 
with those induced by single source messages, the influence of contesting 
messages may be investigated. The study also looks at the consequences of
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the contestation for the sources involved in the conflict, in terms of their 
perceived level of control over the technology and the trust bestowed on 
them.
6.1.1 Contested information
In the last few years there has been an explosion of media and public interest 
in the application of genetic engineering in food. Many consumer 
organisations, non-government organisations and pressure groups such as 
Friends of the Earth and Greenpeace have expressed grave concerns over 
the application of gene technology to agriculture. The concerns expressed are 
ethical and moral such as do we have the right to play God? Is it against 
nature? Also there are fears associated with the enormous potential for un­
leashing a catastrophe, whose effects may not manifest themselves for a long 
time, by which time irreversible ecological damage would have been done to 
the planet. In contrast Industry and the Government see long-term benefits of 
this technology and view it as an investment in the future. Both sides have 
used experts to argue their case. There have been many heated debates 
about the benefits, risks and control associated with this technology between 
experts (see Appendix 5). The public receive conflicting messages from 
different sources contradicting each other. Amid this contested arena of 
information the public have to make sense of the information and decide on 
their individual position as to where they stand on this issue.
Many researchers in risk communication have stressed the importance of 
looking at the influence of contested information (Priest, 1995;Slovic, 1993). 
Despite this, not many studies have investigated the influence of conflicting 
sources on public’s perceptions.
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6.1.2 Source of information
There has been a vast amount of psychological research that has looked into 
ways of influencing the public through information. Hoviand and colleagues 
under the Persuasion Studies paradigm, Minority Influence studies of 
Moscovici and colleagues, studies in risk communications and studies on trust 
have all identified credibility and other source characteristics as factors 
influencing attitudes (see chapter 4 for a review). However, the important 
point to note is that all the above-mentioned research looks at changes in 
perceptions of individuals when the information is delivered to the targets by a 
single source. That is, they compare the differences in the perceptions, 
attitudes or acceptance between those who were exposed to either a minority 
source vs. a majority, an expert vs. a novice, or an attractive vs. an 
unattractive source. In these studies the influence of the message Is assumed 
to take place against a backdrop of alternative ideas and information on the 
issue being available to the individual. These alternatives are not supplied by 
the researcher or explicitly addressed by the researcher. In real life situations, 
as shown in the case of genetically modified food, people are presented with 
contested alternative views from different individuals/groups, and have to 
choose and decide on their view by thinking about or at least knowing the 
alternative arguments. This study is designed to incorporate this contested 
nature of information dissemination in order to understand the influence 
processes involved in decision-making and attitude formation.
Studies have shown (Hoviand et al., 1949) that one-sided messages are 
generally effective only with audiences who either have little knowledge of an 
issue or who agree with the side presented. It has also been demonstrated 
that opposing arguments heard later, more easily persuade those who are 
first exposed to one-sided messages. Thus, it could be argued that when 
individuals are presented with contested arguments, say from two sources, 
their perceptions of the technology will be different to those presented with
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only one type of argument. This study investigates the changes in perceptions 
induced by contested messages in contrasts to a single source message.
In relation to genetically modified food, numerous surveys and studies have 
shown that government scientists and officials are the least trusted sources 
(chapter 3). However, as Priest points out, the control of the technology is still 
seen to be with the Government and scientists rather than with the individuals 
themselves. Thus, the public are placed in an ambiguous situation, where 
they do not trust the institutions they know to have the power to control the 
technology. The ways in which conflict between information sources affects 
the perceptions of control of different societal institutions and how such 
conflict affects the trust bestowed on the conflicting sources are questions that 
need to be investigated in order to understand the influence processes 
involved in conflict situations.
In summary, this study looks at the effect of information from two groups; the 
Department of Health with a positive message and the Consumer Association 
with a cautious message in single and contested message environments. In 
this study the message and the source are treated as a single entity, as 
attributing the same message to different sources undermines the believability 
of the message, which then may not be taken seriously by the participants. In 
order to increase the authenticity of the messages, extracts from newspaper 
articles and risk communication literature were used.
The current study investigates;
• The perceptions of the source and the information in the single and 
contested message conditions,
• The effect of contested vs. single source information on the perceptions of 
risks and benefits relating to genetically modified food,
• The effect of contested vs. single source information on the perceptions of 
control relating to genetically modified food,
• The effect of contested vs. single source information on the expressed 
levels of trust in the sources.
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6.2 Methodology
6.2.1 Participants
Samples of first year Psychology undergraduates from the School of Human 
Sciences (n=65) at Surrey University were selected. There were males and 
females. Their age ranged from 18 to 54 (median 25). They completed the 
questionnaires on 2 separate occasions during lecture time, administered by 
the researcher.
6.2.2 Procedure
Participants were told that they were taking part in a study on attitudes to 
food. They were assured that all their responses were confidential and that 
the reason they were asked to put their initials was in order that the first part 
of the study could be successfully linked with the second.
Part 1 of the questionnaire consisted of a section on biographic details, open- 
ended questions on what the students understood by the term genetic 
modification, their feelings towards GM food, what action had they taken in 
the past in relation to GM food and what kind of action they would be willing to 
take in the future regarding GM food. Following this, the respondents were 
asked to indicate on a 7 point Likert-type scale their thoughts and feelings 
about GM food, on various dimensions (16 items) previously Identified by 
Frewer et al (1997) to be associated with genetic engineering of food (see 
Appendix 2 for a copy of the questionnaire).
The participants then read a short summary statement on genetically modified 
food. They were then asked questions on perceived risks and benefits to 
themselves, their children, future generations and the environment as well as 
questions on the level of control they, the average person, scientists and the 
government have on the process of GM technology. They were also asked to
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indicate how much they trusted the advice provided by the Department of 
Health and Consumer Associations.
The participants were asked to complete another questionnaire 1-2 weeks 
later. This contained some written information relating to genetically modified 
food. They were told that this information was part of a radio broadcast and 
ascribed to either the Consumer Association or the Department of Health. 
Some participants received both information - one from the Consumer 
Association and one from the Department of Health. The participants were 
randomly allocated between the three experimental conditions. After reading 
the information the participants were asked to answer a series of related 
questions. There were eighteen items, six relating to the information itself and 
twelve relating to the information source. The participants had to indicate on a 
seven point Likert scale their thoughts and feelings relating to the message 
they had read and about the source. Those who received both messages had 
to complete one for each. As the participants' views in the contested 
conditions were obtained after they had read the information from both 
sources; order effects were not considered an important confounding 
influence, so the perceptions relating to the positive source were elicited first.
The participants were then given the risks, benefits and control questions 
again and asked to circle on a scale of 1-7 their perceptions. The trust 
questions were also repeated so as to measure changes induced by the 
source message/messages.
The participants were debriefed and thanked for their time and efforts.
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6.2.3 Design
The study is of mixed subject design.
The dependent variables are:
• Perceived risk to self, their children, future generation and the 
environment prior to reading source information
• Perceived benefit to self, their children, future generation and the 
environment prior to reading source information
• Perceived risk to self, their children, future generation and the 
environment after reading source information
• Perceived benefit to self, their children, future generation and the 
environment after reading source information
• Perceived control of self, average person, scientists and Government 
prior to reading source information
• Perceived control of self, average person, scientists and Government 
after reading source information
• Measure of trust in Department of Health and Consumer Association 
prior to reading source information
• Measure of trust in Department of Health and Consumer Association 
after reading source information
• Perceptions of source characteristics and information quality after 
reading source information.
The independent variable is the Information provided from:
Department of Health vs. Consumer Association vs. both Department of
Health and Consumer Association
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6.3 Results
The main aim of this study was to explore the differences in perceptions 
induced by contested information. This was done by comparing the changes 
in the perceptions induced in the contested condition with the changes 
induced in the single source conditions. The analysis addresses four issues. 
First, how do the participants view each source and their information when 
they receive information in the contested condition? Second, how does 
contested information from different sources change participants’ perceptions 
of risks and benefits to self, their children, future generations and the 
environment? Third, how does contestation between different sources change 
the amount of control the participants’ feel they, the average person. 
Department of Health and the Consumer Association have in the process of 
GM food technology? Fourth, how does contestation between sources change 
the trust placed in the Department of Health and the Consumer Association?
6.3.1 Initial measures
AN OVA results showed that there were no significant differences between the 
3 experimental groups on any of the initial measures of attitude, risks, benefit 
or control. That is, the 3 groups can be taken to be equivalent on these initial 
measures. Any changes on the post-test measures of these variables could 
be attributed to the experimental manipulations.
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6.3.2 Perceptions of source characteristics and their message
6.3.2.1 Comparing single source messages
When the perception of the groups of students who received a message from 
the Consumer Association was compared to those who received a message 
from the Department of Health, the results showed that the participants in 
both groups felt the same way about their respective messages in terms of 
trustworthiness, accuracy, factuality, bias, amount of distortion and 
truthfulness. However, there were differences in the way they viewed their 
respective sources presenting the information (see tables 6.1& 6.2).
Participants who received information from the Department of Health felt that 
it was more likely to withhold information and to be less responsible in 
providing accurate information. Despite thinking that the Consumer 
Association was more likely to sensationalise the information, the Consumer 
Association was viewed as being more concerned about the public and 
having more freedom to provide information. Besides, those who read the 
Consumer Association’s message were personally in favour of using the 
received information from this source compared to those who received the 
Department of Health’s message.
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Table 6.1: Perceptions of the participants in the Consumer Association
condition compared to those in the Department of Health condition.
Means for 
Consumer 
Association
s.d Means for 
Department of 
Health
s.d t-value df Sig.
(2-tailed)
trustworthy 4.77 1.57 4.48 1.47 .64 41 .527
accurate 4.82 1.65 4.62 1.50 .41 41 .681
factual 4.50 1.57 4.76 1.48 -.56 41 .576
distorted 3.90 1.26 4,43 1.43 -1.26 40 .216
truthful 5.14 0.94 4.52 1.66 1.48 31.31
9
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biased 4.64 1.65 5.29 1.45 -1.37 41 .179
withholds
information
3.37 1.33 5.29 1.68 -4.18 41 .000
has freedom 4.59 1.47 3.38 1.43 2.74 41 .009
vested interest 4.91 1.48 5.57 1.21 -1.61 41 .116
proven wrong 3.86 1.21 4.05 .80 -.59 41 .562
knowledgeable 4.55 1.50 4.29 1.52 .56 41 .576
responsible 5.59 1.01 4.05 1.63 3.72 33.09 .001
expert 3.95 1.53 3.57 1.63 .80 41 .431
sensationalized 4.95 1.25 3.29 1.52 3.94 41 .000
good record 4.32 1.32 3.52 1.44 1.89 41 .066
accountable 4.00 1.23 4.57 1.86 -1.18 34.54 .245
concerned 5.64 0.85 4.62 1.40 2.87 32.70 .007
in favour 4.77 1.45 3.29 1.76 3.03 41 .004
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6.3.2.2 Contested condition
When the expressed feelings and thoughts of the respondents who read 
messages from both the Consumer Association and the Department of Health 
were compared, regarding the different information they received from the two 
sources (within subject differences), the results show that the respondents 
saw the Consumer Association's message to be significantly more trustworthy 
than the message from that of the Department of Health.
In addition, they perceived the Department of Health as a more likely source 
to withhold information. They viewed the Consumer Association to be more 
concerned about the public, as having more freedom to provide information to 
the public and to be taking greater responsibility to provide accurate risk 
information. Although the participants felt that the Consumer Association was 
significantly more likely to sensationalise the information than the Department 
of Health the participants claimed that they would be more likely to use the 
Consumer Association’s information than that of the Department of Health’s 
information. These differences were highly significant. Further, there were 
also trends showing that the respondents found the Department of Health 
message to be less accurate, more distorted and less truthful. These 
differences were not significant when corrected for type 1 error. In addition, 
the respondents tended to see the Department of Health as having a vested 
interest, as being less accountable and as having been proven wrong in the 
past (see table 6.2).
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Table 6.2: Perceptions of the Consumer Association and Department of
Health in the contested condition
Means for 
Consumer 
association
s.d Means for 
Department of 
health
s.d t-value df Sig.
(2-tailed)
trustworthy 5.29 1.15 3.71 1.59 3.34 20 .003
accurate 4.86 1.68 3.76 1.61 2.10 20 .048
factual 4.62 1.47 3.76 1.79 1.69 20 .11
distorted 4.24 1.55 5.05 1.24 -1.89 20 .07
truthful 5.05 1.32 3.86 1.46 2.67 20 .02
biased 4.81 1.72 5.71 1.46 -1.88 20 .08
withholds info 2.90 1.84 5.14 1.31 -3.94 20 .001
has freedom 5.90 .89 4.57 1.83 3.63 20 .002
vested interest 3.85 1.72 5.43 1.33 -2.56 20 .02
proven wrong 3.57 1.08 4.38 1.47 -2.02 20 .06
knowledgeable 4.71 1.31 4.7 1.59 .000 20 1.0
responsible 6.1 .83 4.90 1.18 3.71 20 .001
expert 4.43 1.36 4.67 1.59 -.58 20 .57
sensationalized 4.95 1.4 2.86 1.49 5.75 20 .000
good record 4.62 1.12 4.05 1.43 1.28 20 .21
accountable 4.33 1.59 5.26 1.59 -2.05 20 .05
concerned 6.1 1.04 4.81 1.36 4.79 20 .000
in favour 5.1 1.51 3.71 1.9 2.38 20 .03
6.3.2.3 Single vs contested messages
When the responses of the participants who received the message from the 
Department of Health were compared with the responses of those who 
received messages from both the Department of Health and the Consumer 
Association (between group differences), the results showed that those 
exposed to dual contested messages viewed the Department of Health 
message to be less factual but saw the Department of Health as having more 
expertise and having more freedom to provide Information to the public 
compared to those who only received their information from the Department of 
Health. It should be noted that although these differences are significant, 
when corrected for type 1 error most of the probabilities are greater than the 
acceptable level (see table 6.3).
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Table 6.3: Perception of the Department of Health in the contested condition 
compared with the single source condition.
Means of 
Consumer ass. 
Message
s.d Means of those 
who read both 
messages
s.d t-value df Sig.
(2-tailed)
trustworthy 4.48 1.47 3.71 1.59 1.62 40 .11
accurate 4.62 1.5 3.76 1.61 1.79 40 .08
factual 4.76 1.48 3.76 1.79 2.0 40 .06
distorted 4.43 1.43 5.05 1.24 -1.49 40 .14
truthful 4.52 1.66 3.86 1.46 1.38 40 .18
biased 5.29 1.45 5.14 1.31 -1.06 40 ,3
withholds info 5.29 1.45 5.14 1.31 .31 40 .76
has freedom 3.38 1.43 4.57 1.83 -2.35 40 .02
vested interest 5.57 1.21 5.43 1.33 .37 40 .71
proven wrong 4.05 .8 4.38 1.47 -.91 40 .37
knowledgeable 4.29 1.52 4.71 1.59 -.89 40 .38
responsible 4.04 1.63 4.90 1.18 -2.0 36.5 .06
expert 3.57 1.63 4.67 1.59 -2.2 40 .03
sensationalized 3.29 1.52 2.86 1.49 .92 40 .36
good record 3.52 1.44 4.05 1.43 -1.18 40 .24
accountable 4.57 1.86 5.29 1.59 -1.34 40 .19
concerned 4.62 1.4 4.81 1.36 -.45 40 .66
in favour 3.29 1.76 3.71 1.90 -.76 40 .45
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Table 6.4: Perception of the Consumer Association in the contested condition
compared with the single source condition.
Means of 
Consumer ass. 
Message
s.d Means of those 
who read both 
messages
s.d t-value df Sig.
(2-tailed)
trustworthy 4.77 1.57 5.18 1.22 -.96 42 .34
accurate 4.82 1.65 4.77 1.69 .09 42 .93
factual 4.5 1.57 4.55 1.47 -.1 42 .92
distorted 3.9 1.26 4.18 1.53 -.65 41 .52
truthful 5.14 .94 4.95 1.36 .51 42 .61
biased 4.64 1.65 4.82 1.68 -.36 42 .72
withholds info 3.36 1.33 3.00 1.85 .75 42 .46
has freedom 4.59 1.47 5.77 1.07 -3.05 38.3 .004
vested interest 4.91 1.48 4.00 1.69 1.9 42 .064
proven wrong 3.86 1.21 3.64 1.09 .66 42 .52
knowledgeable 4.55 1.50 4.68 1.29 -.32 42 .75
responsible 5.59 1.01 6.05 .84 -1.6 42 .11
expert 3.95 1.53 4.41 1.33 -1.05 42 .3
sensationalized 4.95 1.25 4.91 1.38 .12 42 .9
good record 4.32 1.32 4.59 1.1 -.74 42 .46
accountable 4,00 1.23 4.32 1.55 -.75 42 .46
concerned 5.64 .85 6.05 1.05 -1.4 42 .16
in favour 4.77 1.45 5.00 1.54 -.5 42 .62
A comparison of the responses of those who received the Consumer 
Association message with the responses of those who received messages 
from both the Consumer Association and the Department of Health showed 
that those who were exposed to the dual messages thought that the 
Consumer Association had greater freedom to provide information to the 
public. There were no significant differences in any of the other measures.
Hence we may conclude that presenting contested information to participants 
makes them feel that both sources have more freedom to provide information 
to the public. Apart from this, hearing the Department of Health’s view does 
not seem to significantly change the participants’ perception of the Consumer 
Association’s message or of the Consumer Association itself. However, being 
exposed to the Consumer Association’s view makes the participants question 
the factual content of the Department of Health’s message. On the positive 
side, reading another point of view boosts the perceived expertise of the
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Department of Health as well as their perceived level of responsibility to 
provide accurate information to the public.
6.3.3 Changes in perceptions of risks
Multivariate analysis of the four risk items before and after reading source 
information for the three experimental groups show that the perceived risk 
changed significantly after reading source information {Wilks’ Lambda, F 
(1,61) = 12.173, p <0.01}. Also the level of perceived risk is significantly 
different depending on whether it is seen as personal risk, risk to children, 
future generation or to the environment (Wilks’ Lambda , F (3,59) = 34.198, p 
<0.001). Further, the different sources had a differential effect on the risk 
items such that the level of perceived risks changed between the three 
experimental groups after reading the message (Wilks’ Lambda, F (2,61) = 
3.56, p <0.05}.
The results indicate that reading the message from a source changed the 
participants’ perception of risk to themselves, their children and to future 
generations. Overall risk was perceived to be greater after reading the source 
message than before in two of the three experimental conditions (see figures 
6.1, 6.2 & 6.3).
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Table 6.5: T-test results comparing risk perceptions before and after exposure
to the Consumer Association message
risk Mean before Mean after t df Sig.
(2-tailed)
personal 3.27 4.23 -3.375 21 .003
future generation 4.27 5.05 -2.854 21 .009
environment 4.36 4.59 -.755 21 .459
children 4.27 5.00 -2.837 21 .010
Figure 6.1: Mean perceived risk before and after reading information from the 
Consumer Association
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Table 6.6:T-test results comparing risk perceptions before and after exposure
to Department of Health message
risk Mean before Mean after t df Sig.
(2-tailed)
personal 3.05 3.57 -2.057 20 .053
future generation 4.29 4.10 .556 20 .584
environment 4.5 4.52 000 20 1.000
children 4.3 4.15 .645 19 .527
Figure 6.2: Perceived risk before and after reading information from the 
Department of Health
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Table 6.7: T-test results comparing risk perceptions before and after exposure
to Consumer Association and Department of Health messages
risk Mean before Mean after t df Sig.
(2-tailed)
personal 3.45 4.14 -2.560 21 .018
future generation 4.55 5.09 -2.982 21 .007
environment 4.82 4.95 -.548 21 .589
children 4.32 4.95 -2.846 21 .010
Figure 6.3: Perceived risk before and after reading information from both the 
Department of Health and the Consumer Association
risk before 
risk after
self future environment cfiildren
generation
risk targets
That is, those participants who read the message from the Consumer 
Association and those who read the message from the Consumer Association 
and the Department of Health, both increased their perception of risk to 
themselves, their children and to future generations. Those who read the 
message from the Department of Health on its own did not change their 
perception of risk of any of these measures. This shows that when a cautious 
message is presented by a source, the level of perceived risk increases.
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Further, when both positive and apprehensive messages are presented 
together, the perceived level of risk increased such that it was similar to when 
the apprehensive message is read alone.
To investigate the interaction of changes in perceived risk with experimental 
groups further, two separate repeated measure analyses were carried out on 
perceived risk to self and perceived risk to future generations. As the changes 
induced in perceived risk to future generations was very similar to those 
induced in perceived risk to children, no further analyses were carried out on 
participants’ perceptions changes relating to risk to children. Furthermore, due 
to the lack of significant difference in the perceived risk to the environment 
due to source information this variable too was dropped from further analysis.
6.3.3.1 Changes in perceived risk to self
AN OVA results comparing the level of perceived risk before reading source 
information from different sources under the three experimental conditions 
showed the participants' perceived risk to themselves to be significantly 
greater after reading information from the different sources {F (1,62)= 21.54, 
p<0.01}. However, there was no interaction between change in perceived risk 
to self and experimental condition {F (2,62)= 0.655, ns}. That is, perceived risk 
to self increased after reading information in a similar manner in all three 
conditions.
T-test results comparing perceived risk to self before and after reading 
information in each of the conditions showed that the perceived risk was 
significantly higher both when the information came from the Consumer 
Association alone and when the information came from the Consumer 
Association and the Department of Health. However, although the increase in 
perceived risk to self was higher after reading the information from the 
Department of Health, the difference is more a trend than a robust effect (see 
table 6.7).
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Table 6.8: T-test results of changes in perceived risk to self in the different
experimental conditions
Source of information Risk before Risk after t-value 
(df = 21)
p-value
Consumer Association 3.27 4.23 -3.375 0.003
Department of Health 3.05 3.57 -2.057 0.053
Consumer Association 
& Department of Health
3.45 4.14 -2.560 0.018
Figure 6.4: Changes in perceived risk to self in the three experimental 
conditions
risk to self before 
risk to self after
consumer dept, of health 
ass.
experim ental groups
both
This showed that although participants perceived the risk to themselves to be 
greater after reading information about the technology, the amount of increase 
depended on the source of the information.
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6.3.3.2 Changes in perceived risk to future generations
ANOVA results comparing the level of perceived risk to future generations 
before and after reading source information between the three experimental 
conditions showed that the participants perceived the risk to be significantly 
different after reading information from the information sources {F (1,62)=5.78, 
p<0.05}. Further, there was a significant interaction between change in 
perceived risk to future generations and experimental condition {F (2,62)= 
3.41 ,p<0.05}. That is, perceived risk to future generations changed 
differentially after reading information from the three conditions.
T-test results comparing perceived risk to future generations before and after 
reading information in each of the conditions showed that the perceived risk 
was significantly higher both when the information was from the Consumer 
Association alone and when the information was from the Consumer 
Association and the Department of Health. However, when participants read 
information from the Department of Health alone, perceived risk to future 
generations decreased slightly (see table 6.9).
Table 6.9: T-test results of changes in perceived risk to future generations in 
the different experimental conditions
Source of information Risk before Risk after t-vaiue
(df=21)
p-value
Consumer Association 4.27 5.05 -2.85 0.009
Department of Health 4.29 4.10 0.56 0.58
Consumer Association 
& Department of Health
4.55 5.09 -2.98 0.007
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Figure 6.5: Changes in perceived risk to future generations in the three
experimental conditions
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This suggests that changes in perceived risk to future generations are similar 
when the information source is the Consumer Association and when the 
information is from contesting sources -  Consumer Association and the 
Department of Health. However, when the Department of Health issues 
positive information about the technology, perceived risk to future generations 
did not increase.
6.3.4 Changes in perceived benefits
MAN OVA results showed that the participants perceived the benefits of the 
technology to self and other bodies investigated to be significantly different, 
before reading information from the sources {Wilks’ Lambda, F(3,58) = 19.37, 
p ~0}. That is, the participants perceive the benefit to the environment (mean 
=2.86, sd = 0.16) to be significantly lower than to themselves (mean = 3.34, 
sd = 0.18), to their children (mean = 3.61 ,sd = 0.18) or to future generations 
(mean = 3.8, sd = 0.19). However, there were no interactions of perceived 
benefits with time or experimental conditions. That is, perceived benefits did
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not change after reading messages and were not linked to any of the 
experimental conditions.
6.3.5 Changes In perceived control
Repeated measures analysis shows that there were significant differences 
between the levels of perceived control of self and other bodies {Wilks’ 
Lambda, F(3,59) = 134.76, p ~0). The participants felt that the scientists and 
the government have significantly higher level of control than they or the 
average person, in the field of GM food production. Reading the source’s 
message made no significant difference to individuals’ perceived personal 
control or the control of the average individual. However, when contested 
messages were presented to the participants, their perception of control of 
scientists significantly reduced (t=2.89,df=21,p<0.01). Also, reading contested 
information reduced the participants’ perception of government control 
(t=2.08,df=22,p=0.05). However, the later difference should be considered 
more a trend when corrected for type 1 error.
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Figure 6.6: Changes in perceived control of scientists before and after reading 
information in the different experimental conditions
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6.3.6 Changes in trust measures
Figure 6.7: Changes in perceived control of Government before and after 
reading information in the different experimental conditions
0)
"2re■oc
S
+0)31
consumer
ass.
dept, of 
health
both
experim ental groups
I government control 
before
I government control after
145
Repeated measure analysis comparing the level of trust in government 
scientists (mean=3.66) and in the Consumer Association (mean=4.76) before 
and after reading the information in the three experimental conditions {F 
(1,59)=21.47,p<0.01} revealed that the participants trusted the Consumer 
Association significantly more than government scientists, but the level of trust 
in both parties did not change significantly after reading the information in 
either the single source or contested message conditions.
6.3.7 Correlations
Results showed that personal benefit, benefit to their children and benefit to 
future generations was correlated significantly with trust in government 
scientists. That is, those who trust the government scientists’ advice also 
perceive more benefit to themselves, to their children and to the future 
generations. Also those who trust the government scientists feel that they and 
the average person have more control regarding GM food production than 
those who do not trust the government scientists (see table 6.10).
Table 6.10: Correlations between trust in government scientists and benefit & 
control measures
benefit to 
self
benefit to 
children
benefit to 
future gen
personal
control
control of 
av. person
Trust in Gov 
scientist 
(Pearson)
0.330 0.278 0.311 0.353 0.272
Sig.(2-tailed) .007** 0.023* 0.011* 0.003** 0.026*
N 66 67 67 67 67
Correlation is significant at the 0.01 level (2-ta iled). 
Correlation is significant at the 0 .05  levei (2-ta iled).
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6.4 Discussion
The second study aimed to investigate the way contested information was 
perceived by participants and the way in which contested information changed 
participants’ perceptions of the technology and the sources involved in the 
debate about the technology. The specific aims of the study were to explore 
the following:
• The perceptions of the source and the information in the single and 
contested message conditions,
• The effect of contested vs. single source information on the perceptions of 
risks and benefits relating to genetically modified food,
• The effect of contested vs. single source information on the perceptions of 
control relating to genetically modified food,
• The effect of contested vs. single source information on the expressed 
levels of trust in the sources.
Results showed that there are significant differences in the way the 
participants perceive the characteristics of GM technology and the sources 
involved in the debate when the information about GM food is presented in a 
contested context in comparison to when the same information is presented 
uncontested. That is, the study demonstrated that contested information 
influence perceptions differently to uncontested information.
6.4.1 Views of experts and their information
When a positive or cautious message was presented to the participants in a 
contested or uncontested context, the messages themselves were perceived 
in similar ways. That is, the participants perceived both the positive and 
cautious messages to be equally trustworthy, unbiased, undistorted, factual, 
and truthful. However, the two sources voicing the information were perceived 
very differently. When a direct comparison of the two sources was possible,
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as in the contested condition, the participants accentuated the differences 
between the two sources. The participants felt that the Consumer Association 
was more concerned about the public, more responsible and had greater 
freedom to provide information to the public. This is to be expected as the 
public trust the Consumer Association more than the Department of Health.
When the contested condition results were compared to those in which only a 
single message was read, the exposure to the cautious message from the 
Consumer Association made the participants view the Department of Health 
in a more positive way. That is, the Department of Health was viewed by the 
participants as having greater expertise, more freedom to provide information 
to the public and as being more responsible, although they doubted the 
factual content of the message. In contrast, knowing the Department of 
Health’s point of view did not alter the participants’ view of the Consumer 
Association in a significant way. The point that needs explaining is why do 
participants change their mind about the Department of Health and not about 
the Consumer Association in the contested situation?
It could be argued that the participants’ perceptions of the Department of 
Health, a distrusted source, may be based mainly on fear of the unknown and 
when confronted with opposing arguments from the Consumer Association, a 
trusted source, the reality may not seem as bad as that imagined. Thus, the 
participants may view the Department of Health in a more positive light when 
the Consumer Association contradicts their message, than when uncontested. 
Similar arguments were used by MacGregor (1994) to explain why 
participants decreased their perceptions of transportation risks in relation to 
storage risks when given information about possible accidents connected to 
nuclear waste transportation in the form of scenarios.
In contrast, the participants’ views of the Consumer Association hardly 
changed in the two contexts. This suggests that the participants’ view of the 
trusted source was more stable. Further, as the Consumer Association was 
functioning in the way participants expected them to, i.e. issuing warnings 
about the possible risks, there was no need to change their views in the
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contested condition. A possible extension of this study might investigate 
participants’ perceptions when the Consumer Association was seen to behave 
in unexpected but believable ways.
6.4.2 Risks and benefits
Results relating to the risk and benefit characteristics of GM food technology 
showed that contested information produced changes in perceived risk to self 
and others. However, the changes in perceived risk to self in the contested 
situation was very similar to that induced in the uncontested conditions. That 
is, perceived risk to self increased when participants read risk information 
from sources regardless of whether the message was contested or not. 
However, the amount of increase in risk depended on the type of message 
read. When the message was positive, the increase was marginal. When the 
message was cautious or contested, the increase was significantly greater.
Perceived risk to future generations increased significantly both after reading 
the cautious and contested messages but decreased slightly after reading the 
uncontested positive message. There were no significant changes in the level 
of perceived benefits to self or to others in any of the conditions.
Two issues need to be explained here. Firstly, why does reading information 
from different sources affect perceived risks but not perceived benefits? 
Secondly, why does the Department of Health’s message increase the 
participants’ perception of risk to themselves but reduce their perception of 
risk to future generations?
The main focus of the message from the Consumer Association is on the risks 
associated with GM food technology. Thus the increase in perceived risk in 
the cautious message condition is of no surprise. On the other hand, the 
positive message from the Department of Health advocates the advantages of 
GM food technology. In addition, the lack of known risk associated with the 
technology is also mentioned in the communication. Thus if the participants
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believed the Department of Health’s message, an increase in the benefit 
measures and not in the risk measures is expected. However, this was not 
observed. It could be argued that as the source promoting the technology is a 
distrusted one, the lack of increase in benefit after reading the message from 
such a source may be attributed to the lack of influence of the distrusted 
source. To substantiate the assertions made here, a further study could be 
designed where the focus of the source of information is changed from risk to 
benefit and the positive innovative information is voiced by trusted sources.
The second issue of observing increase in perceived risk to self and not to 
future generations in the positive source condition is unexpected. Most 
studies have found the public to perceive less risk to himself (or herself) than 
to the average person. Unrealistic optimistic bias (Weinstein, 1980) was 
observed in this study when both cautious and contested messages were 
supplied. Thus it was expected that when a positive message was given, the 
participants would perceive more risk to the future generations than to 
themselves. However, the opposite effect was obtained. This suggests that 
when the innovative message is positive rather than increasing the perception 
of benefit associated with the technology, the effect of the information is to 
reduce the perception of risk to the future generations. That is, rather than 
affecting perceptions of benefit the positive message affects some of the 
perceived risks.
In contrast, in Frewer & Shepherd’s study (1994) attributing the same 
information to different sources made no differences to participants’ 
perceptions of risks or benefits of GM food. However, reading a risk message 
was found to increase risk perceptions. That is, in Frewer et al’s study reading 
the message increased the perceived level of risks to self but the identity of 
the source did not make any difference to the increase. From this it was 
concluded that it was the content of the message rather than the identity of 
the messenger that affects level of perceived risk. Alternatively, it could be 
argued that attributing the same message to sources fulfilling different roles in 
society reduces the believability of the message. This may explain the lack of 
difference in perceived risk.
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In this study both uncontested and contested information significantly 
increased perceived risk to self, although when the emphasis of the message 
was on the advantages of GM the increase was less (not significant). The 
main difference between this study and that of Frewer was the design. Here 
different messages that could be realistically associated with particular 
sources were used, whereas in Frewer’s study the same message was 
attributed to different sources. However, in both studies reading risk 
messages was shown to increase risk perception. As both studies obtained 
similar results in the perceived risk to self, this would imply that reading the 
same message from different sources or reading different messages from 
different sources have a similar influence on perceived risk to self. This 
suggests that reading any information relating to GM food technology 
increase risk perception to self. This (as argued by Frewer) may be attributed 
to the public's fear of the technology based on their lack of knowledge on the 
topic. Be that as it may, in MacGregor’s (1994) study similar explanations 
were offered to explain the opposite findings, where having information on 
possible risk of transportation of nuclear waste was found to reduce the 
participants’ perception of transport risks in relation to storage risks. It could 
be reasoned that the type of influence exerted by the information supplied by 
sources is specific to the technology in question, explaining the differential 
effects observed between studies in GM and Nuclear waste.
6.4.3 Control and trust
Results show that Individuals see the control of the technology at the societal 
level - with scientists and governments - rather than with the average 
individual or with themselves. This confirms previous findings (Frewer et al. 
1994,1996). Exposure to positive or cautious message was found not to 
significantly alter the level of perceived control of individuals, scientists or the 
Government. However, when both positive and cautious contested arguments 
were presented to the participants, this significantly reduced the level of 
control the participants think scientists have, and also to some extent the
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Government has, over the technology. Arguably then, reading contested 
messages cause doubts in the participants’ minds as to the ability of the 
scientists and Government to control this technology. This can be compared 
with Frewer and Shepherd’s study (1994) that found that message attributed 
to the Consumer Association or a non-attributed message, made the 
participants feel that the scientists had more control than the Government. 
This suggests that contestation between information sources alters the 
perception of control these sources are seen to have in the technology, 
although contestation is not the only context in which such changes occur. In 
Frewer and Shepherd’s study the message alone as well as the message 
attributed to a particular source was shown to change perceived control of 
some sources but not others.
Changes in trust measures showed that the Government scientists were 
trusted significantly less than the Consumer Association. However, reading 
either contested or uncontested messages from different sources did not 
change the amount of trust initially endorsed in these sources. That is, the 
participants trusted both the Department of Health and the Consumer 
Association the same amount after reading the information as before. This is 
in contrast to Frewer and Shepherd’s findings (1994), which showed that 
reading messages from any source reduced the amount of trust expressed in 
government sources. That is, distrusted sources were distrusted even more 
when they or some other related source gave out technology related 
information. It could be argued that the when the current experiment was 
carried out the level of trust expressed in the government had reached an all 
time low and hence wasn’t affected by information provision (floor effect I) but, 
in Frewer and Shepherd’s study, the level of public trust in the Government 
was higher, it did.
Finally, the level of trust in the Government was correlated with the perceived 
level of benefits and personal control of the risks. That is, those who have 
more trust in the Government also believed that there were many benefits 
from this technology, and felt more in perceived personal control of the risks. 
Although we cannot say whether the level of trust caused higher perceived
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personal control or was caused by higher perceived personal control, we can 
conclude that there is some link between perceived personal control, trust in 
Government and perceived level of benefit of GM technology.
6.4.4 Implication of results
The study showed that contested information is perceived differently to 
uncontested information. It manifest in the way the participants evaluated the 
sources voicing the information but not in the way they viewed the content of 
the message. Furthermore, the identity of the information source was found to 
mediate the way the information sources are perceived in contestation: 
trusted sources being affected less by the contestation than distrusted 
sources. The distrusted source was perceived more positively in the 
contested condition on characteristics such as expertise, and freedom to 
divulge information, although the factual content of their message was 
doubted.
The main effect of the contestation between information sources was on the 
level of perceived control these sources were thought to have over the 
technology. When presented with contested information the sources involved 
were perceived to be losing control of the technology compared to when the 
same information was presented in an uncontested manner. The effects of 
contestation on perception of control may be investigated further to identify 
specific aspects of the technology that are affected. The characteristics of GM 
technology in terms of risks and benefits were not affected differentially by 
contested information in comparison to uncontested ones. However, the 
different focus of the information changed perceptions of risk differently. Thus, 
the influence of the content of information on changes in perception of GM 
food technology needs to be explored further.
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6.4.5 Conclusions
From the study it was found that:
• Participants’ perceptions of information sources and information 
provided by these sources are different depending on whether they 
received the information in a contested or uncontested context.
• Reading source information whether contested or uncontested 
increased participants’ perceptions of risk to themselves and to future 
generations. However, change in perceptions of risk is related to the 
type of information presented to the participants.
• Reading contested messages changed perceptions of control the 
participants thought the sources have over GM technology.
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7 Chapter Seven - Effects of conflict & credibility in risk 
communication relating to GM food
7.1 Introduction
The results of the last study showed that contested information alters people’s 
perceptions differently, compared to single source information on some of the 
factors studied. It was found that the participants viewed the contested and 
uncontested messages in a similar manner. In contrast, in the contested 
situation, participants did not change their perception of the trusted source but 
were more positive about the distrusted source for certain characteristics. 
Although there were some differential changes in the perceived level of risks 
associated with genetic modification, the main casualty of contestation was 
the decrease in the level of control societal groups (Government and 
scientists) were perceived to have over the technology. However, there were 
no significant changes in the level of trust expressed in these contesting 
sources as predicted in the literature. This study seeks to build on the findings 
of the previous work by extending the investigations into the effects of 
contestations in different contexts. Specifically, the study aims to investigate 
the changes in peoples’ perceptions when the characteristics of the experts, 
the numbers of experts involved in the contestation and the reasons cited by 
the experts for the rejection are varied.
The study explores changes in perceived risks and benefits to the participants 
themselves and future generations; changes in the perceptions of control 
these contesting experts are seen to have in research and utilisation; as well 
as changes in the trust expressed in the contesting experts in relation to;
1. The credibility of the experts in conflict
2. The number of experts involved in the conflict
3. The type of arguments used in the conflict.
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Here, credibility is defined as being a combination of expertise and 
trustworthiness (Stone & Eswara, 1969; Hovland et al., 1951)
7.1.1 Conflict between experts
".... We tend to manage our risks within the adversarial legal system that pits 
experts vs. experts contradicting each other's risk assessments and further 
destroying trust"
- Slovic,1993.
Slovic’s claims that when experts contradict each other querying each other’s 
work, the public’s trust in these individuals and groups is destroyed, 
increasing the perceived risks associated with the technology.
The last study (chapter 6) found that contested information from trusted and 
distrusted sources did not change perceived benefit or the trust in the 
sources, but did affect the amount of control these contesting sources were 
perceived to have over the technology.
It could be argued that the trusted group (the Consumer Association) used in 
the study was not comparable in expertise to the distrusted one (Department 
of Health) and this difference may account for the disparity. However, Tesh 
(1999) argues rather convincingly that conflict between citizen groups and 
government sources does contsitute conflict between experts, as citizen 
groups normally use experts to represent them in Government hearings, 
public meetings and in their literature.
In the previous study the two groups in contestation (Consumer Association 
and the Department of Health) delivered different messages representing their 
particular view of the technology. Although this was justified, a better method 
of investigating the effects of source credibility between experts in conflict 
would be to vary the identity of the sources, holding the information constant.
1 56
This is addressed in this study where the effect of credibility in conflict is 
investigated by choosing experts who are equal in expertise and knowledge in 
GM food technology but differ in trustworthiness. That is, two groups of 
experts were selected as the sources varying in credibility: university 
scientists and industrial scientists, who were seen as equal in knowledge but 
one group perceived to be more trustworthy than the other.
When experts contest over the risks and benefits of a technology, the 
promoters and objectors may all be members of a particular group or may 
belong to different groups. For example, the innovators could be a group of 
industrial scientists (distrusted experts) or a group of university scientists 
(trusted experts). The scientists that object to the innovation can also be from 
either of these (trusted or distrusted) groups. In combination this gives 4 
possible contesting groups; 2 intra groups - industry innovator/industry 
objector and university innovator/university objector and 2 inter groups - 
university innovator/industry objector and industry innovator/university 
objector (see table below). The two intra groups contain either trusted or 
distrusted experts whereas the inter- groups contain a mixture of the two; in 
one the innovator is trusted and the objectors distrusted and in the other, the 
reverse. By attributing a positive message and rejecting arguments to these 4 
combinations we can explore the effects of source credibility on perceptions in 
different contexts.
Table 7.1: The different types of conflicts associated with the different 
possible combinations of innovators and rejecting experts.
Innovator/rejecting experts Type of conflict
University scientists/university scientists Trusted Intra group
Zeneco scientists/industrial scientists Distrusted intra group
University scientists/industrial scientists Inter group
Zeneco scientists/university scientists Inter group
Further, by comparing the intra group/ inter group results we can inspect the 
contribution of trust to the contestation. For example if the outcome of both
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intra groups are similar but different to that of the inter-groups we can argue 
that the effect is a consequence of conflict within groups and that credibility of 
the sources does not matter. However, if there are differences in outcome 
between the 4 conditions then we have to conclude that credibility of the 
sources does make a contribution to the effects of contestation.
7.1.2 Credibility in communications
Hovland, Janis, Kelley, and others (1951) investigated the effects of source 
characteristics such as expertise, competence, confidence, credibility and 
other socially valued traits on influence (see chapter 4 for a review). Under 
this paradigm, persuasion was investigated as an intra-personal 
phenomenon, where the shift from the target’s original position towards that of 
the source was taken as a measure of influence. They found that greater the 
credibility of the source the greater their influence on the target. The design of 
their studies was such that there was a single source either arguing for or 
against an issue and in some cases stating pro and con arguments.
The present study includes 2 different sources of information as independent 
variables, each arguing for different sides of an issue. What influence does 
credibility have in this kind of situation?
Extrapolating from Hovland’s study it could be suggested that greater the 
credibility of the source, the greater the influence regardless of whether the 
expert occupied the position of the innovator or the objector. Thus, in inter­
group contestations you would expect the participants to be influenced more 
by the university scientists regardless of whether they promote or reject the 
innovation. What happens when both the innovators and the objectors belong 
to the same group, either trusted or distrusted as in the contesting intra­
groups? Based on Slovic’s propositions it could be argued that disagreements 
between members of a trusted group may make the public suspect a lack of 
cohesion within the group, and this could reduce the influence of the trusted
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experts such that the innovation and the trusted experts could be viewed 
negatively. The disagreement within the distrusted group may also make the 
participants more cautious about the innovation, but may not affect the 
perceptions of the source itself.
That is, in the four conditions where the conflict is between experts from the 
same group or between different groups we would expect them to influence to 
produce different changes in the outcome measures relating to the technology 
and the experts.
7.1.3 Minority vs. majority Infiuence
The second aim of the study was to investigate how the numbers of experts 
involved in contestation affect the public’s perceptions. Moscovici’s dual 
process theory (see chapter 4) focused on the underlying processes and type 
of outcomes produced when either a majority or a minority of information 
sources advocate a message. The theory claims that when a minority stands 
against the majority position when proposing an innovation, the conflict 
induced by the minority precipitates change through a process of conversion 
rather than conformity. Studies under this paradigm investigate how the views 
of either a minority or a majority of group members supporting a particular 
topic influence the target’s perceptions. However, there are on-going debates 
on whether this mechanism of influence is applicable to all minorities or only 
to “in-group” minorities. An in-group minority is made up of a small number of 
individuals who belong to the same social group as the target (on a dimension 
relevant to the issue in question) as opposed to an out-group minority who are 
small in number but belong to a different social group (Turner et al., 1987). 
They may also be referred to as single and double minorities respectively. 
(Maass et al., 1984).
Paicheler looking at minority influence (Paicheler, 1977; Paicheler, 1976) 
found that influence is mediated by the evolution of the Zeitgeist. Paicheler 
discovered that minority influence was facilitated when the norm trend was
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moving towards the position advocated by the minority. However, when the 
Zeitgeist was unfavourable, communication between the majority and minority 
quickly broke down and polarisation of the majority position occurred. What 
are the implications of this to innovations relating to GM food technology?
Previous research has shown that the public are negative about GM food 
technology. Thus, any new innovation in this field will be against the Zeitgeist. 
So in contested situations the innovators claims are against the Zeitgeist and 
the rejection of experts arguments are in the direction of the Zeitgeist.
In terms of in-group/out-group minorities, both the trusted and distrusted 
experts are out-groups to the public. Some theorists argue that trust is based 
on value similarities (Cvetkovich & Lofstedt, 1999) and as such the trusted 
group may be reclassified as part of the in-group here. Despite this the 
relationship between the targets and experts is very different in this study 
compared with other research conducted under single/double minority or in­
group/out-group minority influence studies. Having said that, we can still 
predict outcomes based on the above framework.
The study was comprised of a small number of experts advocating an 
innovation. A further smaller or larger group of experts contradict the 
innovators’ claims. The innovators and the objectors could be members of a 
trusted or distrusted group. In addition, the innovators and objectors belong to 
the same group or different groups.
In terms of minority/majority influence it could be reasoned that, as the group 
arguing against GM technology is also in the direction of the Zeitgeist, when 
the rejecting group is a majority the participants would conform and there 
would be changes in perceptions relating to the technology but not in the 
perceptions relating to either of the sources. In addition, we could predict that 
when the majority belong to the trusted group their influence will be greater. 
When the distrusted group reject the innovation they too will be trying to 
influence the participants in the direction of the Zeitgeist. This may come as a 
surprise to the participants as they would expect industrial scientists to be the
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promoters and not the objectors. This could affect the way the in which the 
participants view the sources. Thus, it could be hypothesised that the number 
of rejecting experts should affect perceptions on its own (a main effect) as 
well as interacting with the identity of the rejecting source.
7.1.4 Uncertainty and credibility
The third aim of the study was to explore how different types of arguments put 
forward by experts affect perceptions relating to the technology and the 
information sources. Many of the oppositions voiced against GM food 
technology are concerned with the uncertainties associated with the 
hypothetical risks (see Appendix 5). According to Habricht, (1992) information 
about uncertainty aligns with participants’ beliefs about this technology. 
Information about uncertainty is said to result in increased perceptions of 
accuracy, source honesty and credibility through reduction of perceptions of 
reporting bias. It has also been alleged that being open about uncertainty will 
improve public confidence in the quality of scientific information (Hance, 
Chess, & Sandman, 1988). On the other hand, it is claimed that “ stressing 
uncertainty might confuse people and even cause outrage” (Johnson & Slovic, 
1995).
Studies (Johnson & Slovic, 1995) in this area have either looked at the effect 
that declaring uncertainty to the public has on perceptions and acceptance, or 
have concentrated on how best to display levels of uncertainty, i.e. should it 
be graphical or numerical? If numerical, should they be represented as 
fractions or percentages and so on (Fischhoff & DeBruin, 1999; Walker, 1995; 
Johnson et al., 1995).
Johnson & Slovic (1995) found that admission of uncertainty enhances 
people’s perceptions of the credibility of the source but not perceptions of 
competence. Their arguments suggest that admitting uncertainty does not 
affect the way the technology is perceived but affects the credibility of the 
source. On the contrary, Frewer et al. (1998) discovered that the participants
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were more accepting and less rejecting of genetic technology if uncertainty 
information was included. This was particularly so for more controversial 
information, although initial attitude and the identity of the source were found 
to mediate this effect. However the fact that “uncertainty” has been 
operationalised in many ways makes it difficult to compare the results across 
studies.
The debates surrounding GM technology highlight some of the areas in which 
researchers, policy makers, pressure groups and the public have expressed 
uncertainties. For example, the controversy surrounding Dr. Pustai’s research 
on the rats fed on genetically modified potatoes (see Appendix 5 example 4b) 
raised many questions about the adequacy of the design, analysis and 
interpretation of his studies. In addition it raised uncertainties about the safety 
of GM food as well as how much control scientists had over this technology.
In light of the above-mentioned points, in this study two different types of 
reasons were given for rejecting the innovation. In the first type it was rejected 
outright because of the lack of usefulness of the invention. It is argued that the 
invention is useless, as the cause of the problem was something else other 
than that identified by the innovators. In the second type the rejection was 
based on the uncertainties associated with the evidence presented by the 
promoters. The objectors are uncertain about the way the research was 
conducted and therefore reject the invention. The main difference between 
the two arguments is that, in the first type the rejecting experts were certain 
that the innovation was useless as the innovators had misdiagnosed the 
problem, whereas in the second one the experts were uncertain about the 
research conducted and said so.
Based on previous research it could be hypothesised that when the rejecting 
experts are certain, this will affect the perceived characteristics of the 
technology but not that of the source, whereas when uncertainty is cited the 
rejecting source would be perceived as more trustworthy but less in control, 
with no change in perceptions associated with the innovation.
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An important point to be noted in that, when information is given out from the 
experts to the public, this information should be realistic in terms of being 
similar information received in daily life and believable in terms of fitting in with 
the type of pronouncements that such experts (both promoters and objectors) 
would make in real life.
7.1.5 Hypotheses
In summary the hypotheses of the study are as follows;
• The credibility of the contesting sources will affect the changes in risks 
and benefits perceptions to self and future generations. When trusted 
experts are innovators perceived benefits will increase and when 
trusted experts reject the innovation perceived benefits will decrease.
• The number of experts rejecting the innovation will have a significant 
effect on the changes in risks and benefits of the technology. When a 
majority of experts reject the innovation perceived benefits will 
significantly decrease.
• The credibility of the contesting sources will affect the changes in 
perceived control of these experts in research and utilisation of GM 
food technology and the amount of trust expressed in them. When the 
conflict is between members of the same group (intra-group) the trust 
expressed in them will decrease.
• The type of reasons given for rejecting the innovation will affect the 
change in perceived control of the experts in conflict over research and 
utilisation of GM food technology, and change the initial trust bestowed 
on them. When uncertainty is cited trust expressed in the rejecting 
experts will increase. However the perceived control of the rejecting 
experts over the research and utilisation of the technology will reduce.
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7.2 Methodology
7.2.1 Participants
Samples of first and second year undergraduate students from the School of 
Human Sciences {Psychology (n=192), and Economics (n= 88)} at Surrey 
University (280 in total) were selected. There were 92 males and 188 females. 
Their age ranged from 18 to 53 (median 19). They completed the 
questionnaires on 2 separate occasions in lecture time, administered by the 
researcher.
7.2.2 Procedure \
Participants were told that they were taking part in a study on attitudes to food 
and labelling. They were assured that all their responses were confidential 
and that the reason they were asked to put their initials was in order for the 
first part of the study to be successfully linked with the second.
Part 1 of the questionnaire comprised a section on biographic details, open 
ended questions on what they understood by the term Genetic Modification, 
their feelings towards GM food, and what kind of action had they taken in the 
past relating to GM food. Following this the respondents were asked to 
indicate on a 7 point Likert type scale, their thoughts and feeling about GM 
food, on various dimensions (16 items) found by Frewer et al (1997) to be 
associated with genetic engineering.
The participants then read a short summary about genetically modified food. 
They were then asked questions on perceived risks and benefits to them and 
future generations as well as questions on the level of control they, university 
scientists and industrial scientists have over the research and utilisation of
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GM food technology. They also had to indicate how much they trusted 
university scientists' and industrial scientists' advice.
After a week to 2 weeks delay the participants were given another 
questionnaire, which contained some written contested information relating to 
genetically modified food. The information was situated in the debate between 
scientists that followed the World In Action programme of August 1998 
relating to Dr. Pusztai. One of the sixteen versions of the contested 
information relating to each experimental condition was added on to a 
summary of the controversy surrounding the case (see Appendix 3 for the 
scenarios presented). In order to make the conflict realistic the promoting and 
rejecting arguments used in the scenarios were based on scientific debates 
that were prevalent in the media at the time.
After reading the information the participants were asked to answer some 
questions relating to the information read. There were 18 items, six relating to 
the information itself and twelve relating to the information source. The 
participants had to indicate on 7 point Likert scale their thoughts and feelings 
relating to the messages they had read and about the sources. They had to 
do this separately for each source. As the participants’ views were obtained 
after they read both sources’ information, order effects were not thought 
important to this research and so the perceptions relating to the positive 
source were elicited first in all conditions.
The participants were then given the risks, benefits and control questions 
(repeat of part 1 questions) and asked to circle on a scale of 1-7 their 
perceptions. The trust items were also repeated. The participants were 
randomly allocated to the different conditions.
The participants were debriefed and thanked for taking part.
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7.2.3 Design
In order to test the hypotheses a 2 (trusted/distrusted positive source) by 2 
(trusted/ distrusted rejecting source) by 2 (majority/minority reject) by 2 
(outright/uncertainty reason for rejection), mixed design was used.
There were 12 dependent variables:
• Changes in perceptions of risks & benefits to self and future 
generations,
• Change in perception of control in research of university & industrial 
scientists,
• Change in perception of control in utilisation of GM technology by 
university & industrial scientists,
• Change in perception of trust in university & industrial scientists and
• Perceptions of information sources and their respective messages.
The first ten dependent variables were calculated by subtracting the post- test 
values of the variables from pre-test (Frewer, Howard & Shepherd, 1998).
7.3 Results
The analysis addresses three issues. First, how does contested information 
from different experts using different arguments change participants’ 
perception of risks and benefits to self and future generations? Second, how 
does contestation between different experts using different arguments change 
the amount of control university scientists and industrial scientists have in 
research and utilisation of GM food technology as perceived by the 
participants and how does this affect their trust? Third, how do the participants 
view each source and the information after the conflict?
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7.3.1 Initial attitude
The 16 items measuring initial attitude to GM food technology were factor 
analysed and a composite variable created by calculating the mean values of 
the items (alpha =0.92). A one-way AN OVA was carried out on the variable to 
see if there was any difference between the 16 experimental conditions. The 
results showed that those who received rejecting arguments from university 
scientists were significantly more positive {F (1,264) =11.13, p<0.01} about 
GM food technology (mean=3.46) than those who had industrial scientists as 
rejecting experts (mean=3.05). This meant that the 2 groups were not 
equivalent before manipulation. However, MAN OVA conducted on 
participants' initial perception of risk to themselves or to future generations 
showed that there were no significant differences between the experimental 
groups. On the other hand, MAN OVA on participants' initial perception of 
benefit to themselves or to future generations revealed that there were 
significant differences between those who had university experts as rejecting 
scientists compared to those who had industrial scientists as rejecting 
scientists {F (2,261) =3.75,p<0.05}. This suggests that the difference in the 
overall attitude to GM food technology was due mainly to differences in 
perceived benefits and not to perceived risks. As the main interest of the 
study is the changes in the perceptions and not the absolute values, the 
studies that cite initial attitude as a good predictor make these claims in 
relation to perceived risk and not benefit. Thus, the two groups of participants 
in the different experimental conditions were taken to be equivalent for the 
purpose of the study.
T-test analysis comparing participants’ perception of trust between university 
scientists and industrial scientists showed {t (273) =10.4,p~0} that the 
participants trust university scientists (mean=4.7), significantly more than 
industrial scientists (mean=3.7). This justified the use of University scientists 
as the trusted source and Industrial scientists as the distrusted source in the 
experiment.
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Further, when initial attitude was added as a covariate and the effects of the 
independent variables on changes in perception reanalysed, there were no 
differences in any of the obtained effects. Therefore, initial attitude was not 
included as a covariate in any of the analysis presented here.
7.3.2 Perception of the sources and their messages
When participants' responses to their perception of the source and the 
information provided by the source elicited on the 18 items were factor 
analysed. 2 main factors were found to best represent the underlying 
structure. The first factor related to the credibility o f the source (alpha = 
0.87;0. 84), the second to the bias qualities of the source (alpha=0.68;0. 67). 
This was the same for both the promoting source and the rejecting source 
(factor analysis was done separately for each source).
The structural coefficients under each factor are as follows:
Items Promoting source Rejecting source
Factor 1 Factor 11 Factor 1 Factor 11
Trustworthy .792 -.07 .538 -.115
Truthful .765 -.01 .775 .03
Accurate .735 .03 .762 -.120
Concerned .719 L_ .189 .722 -.112
In favour .713 .118 .661 -.212
Factual .680 .04 .632 .009
Responsible .635 .04 .671 -.107
Track record .583 .164 .671 .09
Withhold info -.553 .396 -.520 .493
Distorted -.535 .248 -.240 .601
Accountable .344 .310 .361 .318
Freedom .312 .116 .382 .136
Proven wrong -.192 .04 -.01 .566
Expert .270 .698 .238 .153
Knowledgeable .183 .642 .530 .117
Vested interest -.355 .612 .01 .635
Biased -.469 .531 -.117 .697
Sensationalized .03 .199 .190 .543
Correlation 
between factors
.04 -.06
Extraction M ethod: Principal Com ponent Analysis. Rotation Method: Obllm in
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Indices based on the average of the number of items under each factor were 
calculated for each individual (credibility 1, bias 1, credibility 2, bias 2) and 
used for further analysis.
Manova results indicate that there are effects of
a. identity of positive source {F (4,261 )=4.905,p<0.01}
b. Identity of the rejecting source (F (4,261)=3.81,p<0.01}
on the credibility and bias qualities of the positive and rejecting sources.
A. Effects of identitv of innovator
Table 7.2: Mean values of participants’ perception of the positive and rejecting 
sources in the different innovative source conditions
Credibility 
of innovator
Bias qualities 
of innovator
Credibility 
of objector
Bias qualities 
of objector
University
Scientists
4.02 4.59 4.12* 4.428
Industrial
Scientists
3.69 4.91 4.39* 4.12
not significantly different
Results show that the participants felt that the innovative source was more 
credible and less biased when the innovative message is given by the 
university scientists rather than by Zeneco scientists. Further, the identity of 
the innovator affected the way the rejecting experts and their arguments were 
perceived. When university scientists’ message was rejected, the rejecting 
experts and their arguments are seen as more distorted and biased than if the 
same experts rejected Zeneco’s innovative message.
B. The effects of the identitv of the refuting source
The identity of the refuting source affects the way they are perceived in terms 
of bias qualities. When university scientists reject the innovation they were 
seen as significantly less biased (m=4.11) than when industrial scientists 
(M=4.49) reject the same innovation with the same arguments {t (278) = -
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3.24, p<0.01}. That is, the same arguments when used by trusted experts are 
perceived differently to when distrusted experts use them.
7.3.3 Changes in perceived risk to self
In order to investigate the effects of the independent variables on change in 
risk perception to self, a one-way AN OVA was conducted. The results showed 
that there were no main effects but that there was a significant interaction of 
identity of positive source with the number in the rejecting source (F (1.264) 
=7.24,p<. 01).
Figure.7.1; Interaction of identity of positive source and number of rejecting 
source on difference in perceived risk to self after reading contested 
information
cs i r
rejecting source
minority reject
0.0  _______
university scientist
majority reject
zeneco scientist
Positive source
When the university scientists’ positive message was rejected by a minority of 
experts (whoever they were), perceived personal risk increased more than 
when the message was rejected by a majority of the experts. In Zeneco’s 
case the trend was reversed: when a majority of experts rejected the positive 
message from Zeneco, perceived risk to self increased more than when a
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minority of experts rejected the same claims. This shows that the number of 
experts rejecting an innovative message increased the perception of risk to 
self differently, depending on whether the innovator was a trusted or 
distrusted source. For a trusted source a small number of experts rejecting 
the innovation had a greater effect, whereas for a distrusted source larger 
number of experts were needed to produce a similar effect. This supports 
hypothesis 1(see p164).
7.3.4 Changes in perceived risk to future generations
A one-way analysis of variance showed that there were no main effects or 
interactions of the independent variables on the difference in perceived risk to 
future generations. That is, reading information about innovations that were 
refuted by other experts did not significantly change participants’ perceived 
risk to future generations. This does not support hypothesis 1.
7.3.6 Changes in perceived benefit to self
An AN OVA of the independent variables indicated that there was only one 
main effect of the number of the rejecting source group on change in 
perceived benefit to self {F (1,263) = 4.42,p<. 05}. When a minority of experts 
reject the positive message, perceived benefit stays more or less the same 
(change in mean = 0.009) whereas when a majority of experts reject the 
innovation, perceived benefit to self falls (change in mean= -0.43). This 
supports hypothesis 2 (see p164).
7.3.6 Changes in perceived benefit to future generations
An AN OVA of the independent variables on the perceived benefit to future 
generations showed main effects of the number in the rejecting source group 
which was trending towards significance (F (1.264) = 2.86,p=0.093}; a 
significant effect of identity of rejecting source {F (1,264) = 5.75, p<0.05} and
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a significant interaction of number of rejecting source with reason for rejection 
{F (1,264) = 3.82, p<0.05}. Similar to perceived benefit to self, when a minority 
of experts reject the innovation, perceived benefit to future generations stays 
the same (change in mean = -0.06) However, when a majority of experts 
reject the same message, perceived benefit to future generations falls 
(change in mean = -0.35). In addition, when university scientists were 
rejecting the innovation, perceived benefit did not change (change in mean = 
0.03), whereas when industrial scientists reject the same innovation, 
perceived benefit dropped significantly (change in mean = -0.43). Also, the 
interaction was such that when a minority of scientists reject the innovation 
outright, this increased perceived benefit to future generations whereas when 
a majority of them reject the innovation perceived benefit decreased. In 
contrast when the experts were uncertain, perceived benefit to future 
generations dropped, but the number of the rejecting source did not make a 
difference to the reduction (see figure 7.2). These results support hypotheses 
1 and 2 (see p164).
Figure.7.2: Interaction of identity of rejecting source and type of rejection on 
perceived benefit to future generations after reading contested information
.2
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7.3.7 Changes in perceived level of control of university scientists 
in the research of GM food
AN OVA results of the independent variables on change in perceived control of 
university scientists in research showed that there were main effects of 
identity of positive source, which tended towards significance {F (1,259) = 
3.00,p=0.08} and identity of rejecting source {F (1,259) = 12.4,p<0.001}, which 
was highly significant. There were no significant interactions. This supports 
hypothesis 3 (see p i 64).
The implication was that when university scientists’ innovation was rejected, 
they were seen as having less control in the research (change in mean=-0.33) 
compared to when Zeneco’s message was rejected (change in mean=-0.05). 
Also, when university scientists were the rejecting experts, they retained their 
level of control (change in mean=0.05) whereas when industrial scientists took 
the role of rejecting experts, university scientists were seen as losing control 
(change in mean=-0.51).
7.3.8 Changes in perceived control of industry scientists on 
research of genetically modified food
Results showed that the type of rejection on its own {F (1,260) = 3.51 ,p=0.06} 
as well as an interaction with the identity of the positive source {F (1,260)= 
3.49, p=0.06} had effects that were trending towards significance, on the 
change in perceived control of industrial scientists in the research of GM food. 
When the positive message was rejected outright citing research 
inadequacies, the level of control industrial scientists were perceived to have 
dropped (change in mean=-0.39) But when uncertainty was given as reason 
for rejection then the level of control attributed to industrial scientists 
essentially remained unchanged (change in mean=0.05). In addition, when 
university scientists’ positive message is rejected outright the perceived
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control of industrial scientists fell whereas when university scientists’ message 
was rejected because of uncertainty, the level of control of industrial scientists 
stayed the same. However, the type of reason given for rejecting industrial 
scientist’s innovation, did not differentially affect the control industrial 
scientists were perceived to have in research. This partially supports 
hypothesis 4 (see p164).
Figure.7.3: Interaction of identity of the positive source with type of rejection 
on perceived control of industrial scientists in the research of GM food
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7.3.9 Changes in perceived control of university scientists In the 
utilisation of GM food
A one-way analysis of variance carried out on the difference in perceived 
control of university scientists over utilisation showed that there was a highly 
significant main effect of identity of rejecting source {F (1,257) = 9,15,p<0.01} 
and a significant interaction of identities of positive and rejecting source {F 
(1,257) = 4.37,p<0.05}. Perceived control of university scientists increased 
(mean=0.17) when they were the rejecting experts and dropped significantly 
when industrial scientists were the rejecting experts (change in mean=-0.39). 
On top of this, when university scientists were the rejecting experts they 
retained their perceived level of control, even increasing it when they rejected 
industrial scientists’ innovations. However, when industrial scientists became
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the rejecting experts then university scientists were seen to be less in control 
especially when industrial scientists rejected fellow scientists’ innovations 
(figure 7.4).
Figure.7.4: Interaction of identity of the positive source with identity of 
rejecting experts on perceived control of university scientists in the utilisation 
of GM food
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7.3.10 Changes in perceived control of industrial scientists in 
the utilisation of GM food
AN OVA results of the independent variables on the change in perceived 
control of industrial scientists in utilisation of GM technology showed there 
were no main effects but interactions between the identity of positive sources 
with the number of rejecting experts which was rending towards significance 
{F(1,258) = 3.11, p=0.08}, and identity of positive source with type of rejection 
which was significant {F(1,258) = 4.52, p<.05}.
Fig. 7.5 shows that the number of experts rejecting university scientists’ 
positive message makes a difference to the way industrial scientists are 
perceived in terms of control in the utilisation of GM food. If a small number of 
experts reject the university sources’ positive message then industrial
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scientists are seen to be less in control, whereas when a large number of 
experts reject the university source’s message then industrial scientists are 
seen to be more in control. The number of experts rejecting the industrial 
scientists’ innovation does not seem to make a difference to the way industrial 
scientists generally are perceived in terms of control in the utilisation of GM 
food.
Figure.7.5: Interaction of identity of the positive source with number of 
rejecting experts on perceived control of industrial scientists in the utilisation 
of GM food
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Figure.7.6: Interaction of identity of the positive source with type of reason 
given for rejection on perceived control of industrial scientists in the utilisation 
of GM food
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In addition, the results show that when university scientists’ positive message 
is rejected outright, or when Zeneco’s message is rejected because of 
uncertainty, then industrial scientists are perceived to be less in control of the 
utilisation of GM food. However, if university scientists positive message is 
rejected because of uncertainty then industrial scientists are seen to be more 
in control.
7.3.11 Changes In trust in university scientists in GM food
AN OVA results indicated significant (some trending towards significance) 
effects of manipulations of identity of positive source {F (1,256) = 
3.05,p=0.08}, identity of rejecting experts {F (1,256) = 7.96,p<. 01}, a two-way 
interaction of identity of rejecting experts with type of rejection {F 
(1,256)=4.31,p=0.06} and a three-way interaction between identity of positive 
source, number of rejecting experts and the type of rejection {F (1,256) =
4.31 ,p<. 05} on change in trust in university scientists.
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Mean values of change in trust showed that when in conflict, university 
scientists as innovators lost more trust (-.034 compared to -0.03) than when 
Zeneco scientists were the innovators. In contrast, when university scientists 
were the rejecting experts, the level of trust expressed in them was 
maintained (mean=0.027). When industrial scientists were the rejecting 
experts, trust in university scientists fell greatly (mean=-0.45).
As Illustrated in fig.7.7, the reason for rejecting the innovation affected levels 
of trust differentially only when industrial scientists were the rejecting experts. 
When university scientists rejected the innovation the level of trust expressed 
in the university scientists did not change much, both when the innovation 
was rejected outright or when uncertainty was cited. However, when industrial 
scientists were the rejecting experts citing uncertainty, trust in university 
scientists fell substantially. This partially supports hypothesis 4(see p164).
Figure.7.7: Interaction of identity of rejecting experts with type of reason given 
for rejection on perceived trust in university scientists
0.0
ty p e  o f  re je c t io n
outright
uncertainty
university scientis t zen e co  scientist
re je c t in g  e x p e r ts
178
7.3.12 Changes in trust in industrial scientists in GM food
Analysis of variance of independent variables on change in trust in industrial 
scientists showed no main effects or interactions. That is, level of trust 
expressed in industrial scientists did not change differentially with the 
manipulations, although reading contested information reduced the level of 
trust placed in industrial scientists.{mean before = 3.70; mean after = 3.44; t 
(274) = 2.75, p<0.01}.
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7.4 Discussion
Based on the various theoretical frameworks that have demonstrated 
association between information sources and influence, the present research 
predicted that when experts are in dispute over an innovation, who they are, 
how many they are and the type of arguments they use in the contestation will 
influence perceptions of the technology and the sources. The results obtained 
have supported these hypotheses. The way the participants viewed the 
sources and their information also illustrated the manner in which trust 
mediates perception of informational qualities.
7.4.1 Information sources and their messages
Factor analysis of 16 items was used to elicit participants’ views of the 
conflicting sources and their messages revealed that 2 separate dimensions, 
namely credibility and bias were used in the evaluation. These 2 dimensions 
were used in evaluating both the innovative source and the rejecting experts.
The way the source was viewed depended on their trustworthiness. That is, if 
the pro-technology sources belonged to a trusted group they were seen to be 
more credible than if they belonged to a distrusted group. Further, the 
credibility of the innovator depended on the number of experts involved in 
rejecting the GM technology. When a distrusted message was rejected by a 
large number of experts, these distrusted scientists were seen to be less 
credible than if their message was rejected by a small group of experts. On 
the other hand when trusted scientists delivered the same message, 
regardless of how many experts rejected the message, these trusted 
scientists were seen to be more credible. This suggests that the way the 
innovative information was received depended not only on the identity of the 
innovator, but also on the number of experts refuting the message. When a
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distrusted source’s message was rejected by a majority of experts then this 
message was seen as less credible than in the other conditions.
The identity of the innovative source also affects the way the refuting experts 
and their arguments were perceived. When experts rejected a trusted 
source’s message, these refuting experts’ arguments were seen as more 
biased and distorted and these scientists seen as more likely to withhold 
information and as having a vested interest. In addition the identity of the 
refuting experts also affects the way they themselves were perceived in term 
of bias qualities. When university scientists rejected the innovation they were 
seen as significantly less biased than when industrial scientists reject the 
same innovation with the same arguments. That is, the same arguments were 
perceived more positively when provided by trusted experts than when 
provided by distrusted experts. This suggests that not only does trust colour 
the pro GM message but it also affects the way the objecting arguments are 
perceived. Finally, when a small group of distrusted experts rejected an 
innovative message these rejecting scientists’ views were perceived as 
biased. That is, when a large group of experts from a distrusted group reject 
an innovation, the participants seem to give them the benefit of the doubt and 
go along with their rejection. However, when a small group of distrusted 
experts reject the innovation they seem more suspicious and do not heed the 
warnings of these experts.
This showed that trusted and distrusted sources and information provided by 
them are treated very differently in a contested context. Trusted experts were 
seen as more credible whereas distrusted sources were viewed as less 
credible and more biased. Further, when these information sources played 
different roles, either as innovators or objectors, people treated them 
differently, depending on the initial trust bestowed on them. Trusted experts 
were seen in a more positive light than distrusted experts independently of the 
type of message they were providing.
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These findings support Slovic’s claims (see chapter 5) that trust acts as a filter 
colouring the same message differentially depending on the way the 
participants feel about the source in terms of their trustworthiness.
7.4.2 Risks and benefits
Before changes in perceptions of risks and benefits are discussed, a general 
point about the scenarios presented to the participants needs to be made. In 
the previous study, when a positive message was presented to the 
participants, their perceptions of risks relating to GM food did not change. 
From this it was expected that if a positive message was influential then the 
effects would be observed on the benefit measures rather than on risk 
measures. However, following on from Slovic’s assertions that conflict 
between experts increases perceptions of risks, changes in perceived risks 
were expected. Thus, it was hypothesised that in this study there would be 
changes in both risks and benefits measures. The pattern of outcomes 
obtained for changes in risk and benefit to self and future generations 
displayed some interesting findings, supporting hypotheses 1 and 2.
Results supported hypothesis one but with some qualifications. Perceived risk 
to self was found to depend on the identity of the accepting experts but not on 
the identity of the rejecting experts. In addition, the relationship between 
increase in perceived risk and the innovator’s identity was such that the 
number of experts rejecting the innovation mediates the influence. That is, risk 
to self increased more when a trusted source’s positive message was rejected 
by a small number of experts and when a distrusted source’s message was 
rejected by a large group of experts, compared to when a majority rejected a 
trusted source’s message or a minority rejected a distrusted source’s 
message. Perceived risk to future generations on the other hand was not 
affected by any of the manipulations. That is, reading contested information 
affected perceptions of risk to self but not to future generations. Two issues 
need to be addressed here: one, why does perceived risk to self increase 
more when a small group of experts reject the message but does not when a
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large number of them do and two, why does perceived risk to self increase 
with no changes in perceived risk to future generations
From minority influence studies (see chapter 5) it is understood that the 
influence of minorities is manifest as private, latent responses on related 
issues (for example, contraception rather than abortion) whereas in 
comparison majority influence is public, immediate and usually related to the 
main issue itself. It could be argued that the effects obtained here are similar 
to minority influence where the effects are noticed on related issues rather 
than on the main issue itself. As suggested earlier, benefits of the technology 
were the main outcome measure on which influence was expected. Thus, the 
change in perceived risk associated with the technology might be viewed as a 
related issue. Looking at the processes involved it could be reasoned that 
when a minority of experts argue against a trusted source the level of conflict 
induced in the participants' mind may not be as problematic as when a 
majority rejects the trusted innovator. As the level of anxiety inducing in the 
participants is lower in the minority case, it may give them a chance to 
consider the information and be converted by the minority message. This 
influence may then be observed on related issues, in this case on perceived 
risk rather than on the main issue of perceived benefits. Repeating the 
experiment with a scenario based mainly on risks and seeing whether similar 
effects are obtained on the benefit measures may verify this line of reasoning.
In contrast when a majority of distrusted experts reject the innovation, the 
participants are influenced by them and conform, increasing perceived risk to 
future generations, whereas when a minority of these experts rejects, the 
participants do not change their perception of risk. This can be compared to 
influence based on “conformity”. When a large number of distrusted experts 
take on the role of the gatekeeper, this can be argued to induce a higher level 
of conflict and anxiety in the participants’ minds. When participants are very 
anxious, they are thinking in a restricted manner, and they conform (Nemeth,
1987). This results in an increase of perceived risk to self.
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The results showed that people's perceptions of risk related to GM food were 
tied to the credibility of the information source. That is, the outcome measures 
were differentially affected depending on whether the innovator was a trusted 
or distrusted source. This suggests that when there is contestation between 
experts about an innovation, the participants do not treat this as an intra/inter 
group phenomenon but look at the parties involved in the conflict, in terms of 
their credibility and the number involved in the contestation. Finally it is 
important to treat the interpretations of the effects with caution as the above 
effects were not significant in post hoc analysis (Scheffe test) and thus should 
be viewed more as trends.
In summary, it could be argued that as the contested information presented to 
the participants focuses on the benefits rather than on the risks associated 
with innovation, changes in perceptions of benefits rather than risks were 
expected. This explains why there were no changes on perceived risks to 
future generations. The observed changes in personal risk that was not 
predicted may be attributed to latent effects similar to those observed in 
minority influence studies.
With regards to changes in perceptions of benefits, perception of benefit to 
self and future generations reduced when a majority of experts rejected the 
innovation and stayed the same when a minority rejected the claims. This is, 
when a large group of experts say the innovation is of no use, the participants 
take this on board and conform. This is as expected and supports hypothesis 
2 .
In addition, change in benefit to future generations reduced when industrial 
scientists rejected the innovation and stayed the same when university 
scientists rejected the innovation. That is, when the distrusted group rejected 
the innovation the participants took greater notice of their rejection and 
decreased the level of benefits, but did not when trusted experts rejected the 
innovation. This implies that distrusted experts were believed more than 
trusted ones. How can this be explained?
1 8 4
Generally, in the development of new technologies industrial scientists are 
viewed as the promoters, who accentuate the benefits and underplay the risks 
in an effort to encourage the production and use of the innovation. University 
scientists on the other hand are seen to be neutral, more public-minded and 
thus trusted. This means they are considered to be credible, open and caring 
(Peters, Covello, & McCallum, 1997). If there are any risks associated with 
innovations these trusted experts are expected to openly announce it to the 
public and condemn the innovation. That is, university scientists (trusted 
experts) are seen as the “gatekeepers" of new innovations of risky 
technologies. Industrial scientists (distrusted experts) on the other hand are 
viewed as biased having a vested interest in promoting their innovations. 
These distrusted scientists (industrial scientists) are not expected to play the 
role of gatekeepers. However, when they do, as industrial scientists did as 
refuting experts in this study, this can be seen as displacing the trusted 
source from their “rightful role" as gatekeepers.
Studies of Hovland and colleagues showed that when sources argued from a 
counter normative stance their influence increased. Applying this here, it could 
be reasoned that when industrial scientists refute the innovation this is seen 
as counter normative and their message taken more seriously. As 
gatekeepers these experts argued against the innovation. Thus, if they are 
believed the perceived benefit should decrease. This has been observed. It 
suggests that although industrial scientists are seen as promoters of the 
technology and are expected to have a vested interest, they are believed 
when they take on the role of watchdog, as in this case. Media articles 
illustrate examples of industrial scientists voicing concerns about the 
technology. This validated the use of industrial scientists as rejecting experts 
in this study.
It would seem that people have representations about the experts associated 
with the technology depending on the trust placed in them. When participants 
say they trust a source they have many expectations of this source 
(Kasperson, Golding &Tuler, 1992). A position of trust has many 
responsibilities associated with it. The results suggest that when trusted
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sources break the norms of what is expected of them this produces confusion 
and anxiety in participants’ minds that affects the way the technology and the 
experts are perceived.
In addition to the above effect, when a large group of experts rejected the 
innovation outright or any number of experts cited uncertainty, benefit was 
perceived to be less, whereas when a small group of experts rejected the 
innovation outright, perceived benefit increased slightly. This shows that when 
experts explicitly state uncertainty this induces the same level of conflict in the 
participants’ minds as a large group of experts rejecting the innovation 
outright. That is, knowing the uncertainties associated with the technologies to 
induce conflict in participants’ minds is similar to having a large group of 
experts rejecting the innovation outright. In all three conditions perceived 
benefit decreased. However, when a small group of experts rejected the 
innovation outright, the participants did not see this as a serious problem with 
the technology and accepted the innovators’ claims, increasing their 
perceived benefit albeit by a very small amount.
Changes in perceived risk and benefit together suggest that perceived risk to 
self depends mainly on the identity of the innovator whereas the perceived 
benefit depends on the refuting source characteristics such as who they are, 
to whom they object, how many they are and why they reject. Further, 
participants seem to have expectations about the role occupied by different 
institutions in society. When these roles were not adhered to and groups 
behaved in ways that were counter normative, this was shown to affect the 
way the technology was perceived. Also, the public do not seem to view the 
conflicts between different groups of experts as a pure inter/ intra group 
phenomenon. The identity of the sources in conflict in terms of credibility was 
shown to make a difference to the way the innovation and the conflict 
surrounding it influence the participants. Finally, contrary to prediction, results 
showed that being aware of the uncertainties associated with the innovation 
casts doubts about the technology as well as the experts involved, in the 
minds of the participants.
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7.4.3 Control & trust
Results pertaining to the changes in perceived control and trust in university 
scientists and industrial scientists in the research and utilisation of GM food 
yielded findings that support hypothesis 3 and partially support hypothesis 4.
The changes in perceived control of university scientists in research and 
utilisation was found to depend on the identity of the rejecting experts. When 
university scientists rejected the innovation they were perceived to be in 
control of research and utilisation of GM food technology. However, when 
industrial scientists objected to the innovation then university scientists were 
seen as losing control of the research and utilisation of GM technology. In 
addition, when experts rejected university scientists' innovation, the university 
scientists were seen as losing control of the technology. This suggests that 
university scientists retain their perceived level of control when they take the 
role of the objector. However, when university scientists are the promoters 
and their innovation is being objected to, then university scientists were 
perceived to be losing control of the research in GM technology.
In the utilisation of GM, the identities of the groups in conflict affected the 
amount of control university scientists were seen to possess. When university 
scientists reject fellow university scientists’ innovation, they retain their 
perceived level of control and even increase it marginally when they reject 
industrial scientists’ innovations. However, when industrial scientists were the 
rejecting experts, university scientists were seen to be losing control 
especially when industrial scientists rejected fellow industrial scientists’ 
innovations.
Change in trust in university scientists was also linked to the identity of the 
rejecting experts. When university scientists rejected, the trust initially 
bestowed on them was maintained. However, when industrial scientists 
become the objectors, trust in university scientists reduced.
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The above results reiterate the point that participants have expectations of 
experts based on their level of credibility. Trusted sources such as university 
scientists were expected to be gatekeepers of innovations in technologies that 
are high in dread and risk qualities (Slovic, 1985). When these trusted experts 
were seen to be doing their job, they were perceived to be in control and the 
trust in them maintained. This was true even when trusted experts rejected 
the innovations of fellow members. However, when a distrusted source, like 
industrial scientists take on the role of gatekeeper, this casts doubts on the 
trusted experts’ credibility and the control they have in the technology, 
especially when industrial scientists reject fellow scientists’ work. Results 
suggest that when experts are in conflict over new innovations, experts’ 
respective societal roles in relation to the innovation is of prime importance. 
When members from different groups fulfil the expectations of the participants 
in terms of the function they serve in relation to the technology, they are seen 
as being in control and retain the trust bestowed on them in the first instance.
It was also notable was that the number of experts rejecting the innovation or 
the arguments used did not make any difference to the perceived control and 
trust placed on university scientists. That is, contrary to expectation, 
expressing uncertainty did not affect perceived control or trust in these 
experts who were already trusted in the first place.
In the case of industrial scientists, the control of industrial scientists in 
research depended on the type of arguments put forward by the refuting 
scientists. Although the type of argument featured as a main effect, it made 
more sense when the interaction of the identity of the innovator was taken into 
account. Results showed that when the university scientists’ innovation was 
rejected outright then industrial scientists were seen to be losing control of the 
research and utilisation of GM food technology. On the other hand, when 
uncertainty was used to reject the university scientists’ message then 
industrial scientists were seen to be in control. That is, the type of reason 
used to reject a trusted source’s innovation affected the way the distrusted 
source was perceived.
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In contrast, when industrial scientists were the innovators, the reason for 
rejection did not make any difference to change in perceived control of these 
industrial scientists, which was less after conflict than before. That is, when 
industrial scientists reject their fellow scientists’ innovation, the reason for 
rejection does not make a difference. In both cases the contestation reduce 
the participants’ perception of the control they (the industrial scientists) have 
over the technology. However, when industrial scientists reject the university 
scientists’ innovation by saying that their invention is useless, as they have 
missed the point of the problem (outright rejection) then the participants seem 
to feel that the industrial scientists do not have control of the technology. On 
the other hand if the industrial scientists reject the university scientists 
innovation on the grounds that they are uncertain about the research, the 
industrial scientists are seen to be in control of the technology. This suggests, 
that when university scientists’ innovation is rejected outright because they 
are said to have misdiagnosed the problem then participants question the 
control these rejecting experts have in the technology.
In addition, if a small number of experts reject the university sources’ positive 
message then industrial scientists are seen as losing control of the utilisation 
of GM food technology, whereas when a large number of experts reject the 
university sources’ message industrial scientists are seen to be more in 
control. On the other hand the number of experts rejecting industrial scientists’ 
innovation does not make a difference to the way industrial scientists on the 
whole were perceived in terms of control in the utilisation of GM food. Even 
after the conflict the industrial scientists retained their perceived level of 
control. That is, when a small number of experts reject the university 
scientists’ innovation, the participants seem to take this as a sign that the 
university scientists are in control and thus perceive the industrial scientists to 
be less in control. This suggests that when in conflict, distrusted experts’ level 
of control is perceived to be in relation to the trusted ones, and not on their 
own merit.
These findings imply that the perceived control of industrial scientists does not 
depend so much on what type of argument are used or the number of experts
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rejecting their innovation, but on how many experts reject and what type of 
arguments are used against the university scientists. This suggests that the 
perception of control of industrial scientists is more a by-product of the way 
the trusted groups' innovation is treated by other experts rather than the 
treatment the distrusted experts receive as innovators.
The results showed that the number of experts involved in the dispute does 
affect perceived control of industrial scientists as predicted but only through 
an interaction with the trusted source. Similarly, the type of argument used for 
rejecting does affect perceived level of control, but again is linked with the 
trusted source. Trust expressed in the industrial scientists, which was low to 
begin with, was not affected by the conflict.
Some important findings that emerged in terms of changes in perceived 
control and trust in expert sources were as follows:
• Conflict between experts had a significant effect on the perceived level 
of control of contesting sources. However, the outcomes of the conflict 
depended on whether they were a trusted or distrusted source.
• The perceived level of control of the trusted source depended on 
whether the source takes on the role of the "gatekeeper" or whether it 
passed it on to a distrusted source.
• When the trusted source was the objector, it was seen to be in control 
and perceived trust remained high.
• When the trusted experts were seen to relinquish the role of 
gatekeeper to a distrusted source, the trusted experts were seen to be 
losing control and the trust bestowed on them reduced.
• Control of distrusted experts depended on how the trusted source as 
the innovator was treated by other experts. If the trusted source’s 
innovation was rejected, the type of reason given and the number of 
experts rejecting influenced the level of perceived control the distrusted 
source was seen to have in the technology. The level of trust endowed 
to these distrusted sources did not change in any of the situations.
190
The reason given for rejection affected the perceived level of control 
but depended on the credibility of the source. Comparison of perceived 
control in research with that of utilisation showed that the factors 
affecting both were more or less similar. In the case of university 
scientists, the identity of the rejecting scientists had the most impact in 
both research and utilisation. However, in addition to this in the case of 
utilisation, the interaction between the identities of the pro GM expert 
and rejecting experts made a difference. That is, the differential effects 
in perceived control that were already there in relation to research was 
accentuated when it came to utilisation, depending on the identity of 
the expert. In other words, the perceived control of university scientists 
was further reduced when industrial scientists rejected fellow industrial 
scientists’ message.
For industrial scientists the main element associated with control in 
both research and utilisation of GM was the reason for rejecting not 
their own but the university scientists’ innovative message. In addition 
the number of experts rejecting and the reasons for rejecting the 
university scientists’ innovation affected the perceived control industrial 
scientists had in the utilisation of genetic modification.
Acknowledging uncertainty was shown to affect not only perceptions of 
the sources as hypothesised but also the perceptions of the 
technology; again it depended on the identity of the innovators. 
However, unlike in previous studies, voicing uncertainty did not 
increase the credibility of the sources. It could be argued that the 
uncertainty arguments presented here were connected more to the 
shortcomings of the research rather than to general uncertainties 
associated with scientific studies as presented in previous research. In 
addition in this study, the objectors voiced the uncertainties, not the 
innovators as in previous research.
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7.4.4 Implications of the study
Contestation between experts was shown to affect perception of risk 
associated with the technology as proposed by Slovic (1993), the main point 
being that although contestation does affect perceptions of the technology, 
the influence manifested on the risk or benefit measure depends on the 
emphasis of the presented scenario. Also, influence depended more on the 
objectors’ identity rather than on the innovators in terms of who they were, 
whether they were acting in the role expected of them, how many they were, 
who were they objecting to and what were their objections. Changes in 
perceptions relating to the experts were found to depend on their original 
credibility rating. When trusted experts did not perform their expected roles 
they were seen to be losing control of the technology and suffered loss of 
trust. In conflict distrusted experts were judged in relation to trusted experts 
than on their own right.
The study illustrated the important role played by trust in perceptions relating 
to innovation and the sources involved. It demonstrated the functional role, 
played by trust in the process of influence in communication. Previous studies 
of trust have concentrated mainly on the constituents of trust and how varying 
these factors may change attitude to the technology and acceptance of the 
technology. This study demonstrates how trust induces different 
representations and belief systems about the experts and that in turn affects 
perceptions of the technology and the sources. The study also illustrates how 
trust can be maintained or lost through the behaviour of these experts.
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7.4.5 Conclusions
The changes in the perception of the technology with respect to the risks and 
benefits were shown to depend on the scenario presented. Influence in 
perceived benefits depended more on the perceived characteristics of the 
objecting experts in terms of who they are. how many they were and why they 
objected whereas perceptions of risks depended on the characteristics of the 
innovator.
Changes in perception of source characteristics showed that contestation had 
greater effects on the trusted source than on the distrusted ones as 
innovators. Further, if the trusted source was replaced as gatekeeper by the 
distrusted source, the amount of trust in the originally trusted sources and the 
perceived control of these trusted source reduced.
The control of the distrusted source was seen always in relation to the trusted 
source in the role of the innovator and not in its own right. The trust expressed 
in the distrusted source did not alter and stayed low even after the participants 
read contested information.
1 9 3
8 Chapter Eight The effects of perceived vested interest on 
risk perceptions of GM food
8.1 Introduction
Previous studies have shown that when there is conflict between experts 
about a new innovation, the level of trust expressed in these experts affects 
the way that participants perceived the innovation. Further, the roles played 
by the trusted source were found to have many implications for the way these 
sources were perceived and the manner in which they influenced participants’ 
views of the technology. Results of the previous study (chapter 7) showed that 
trusted sources were seen by the participants to be unbiased with fewer 
vested interests than distrusted sources. Trusted sources were expected to 
be gatekeepers of the technology. When this role was taken over by 
distrusted sources, it affected the level of perceived benefits associated with 
the technology and the control and trust associated with these trusted experts. 
Further, the study revealed that the participants used perceived credibility and 
bias to evaluate the experts and the information provided by them. The 
experts who were distrusted in the first place were seen as having vested 
interests and giving out biased and distorted information when compared to 
the trusted sources.
The current study aims to investigate the effects of vested interest one step 
further. By comparing the effects of rejecting an innovation by either 
highlighting the vested interest of the innovators or research inadequacies in 
situations of conflict between experts, the study aims to investigate changes 
in perceptions related to the technology and source credibility.
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8.1.1 Vested-interest and source credibility
All technologists have vested interests in the development and diffusion of 
new technologies. When a new invention is accepted and goes into 
production, the main reward is usually monetary in nature. However, other 
rewards such as promotion, status, prestige and future funding are equally 
important to scientists both in industry and at universities. In relation to 
genetic modification technology, the public usually views industrial scientists 
as the promoters of new innovations, motivated more by their own self- 
interest than by their concern for the public good. Hence they are distrusted. 
University scientists on the other hand are seen as more public-spirited and 
are expected to be the objectors and constrainers of GM technology although 
they too are known for their contributions as innovators.
Studies have shown that when an individual’s or group’s vested interest was 
highlighted their message was perceived as biased, reducing its influence. 
(Maass, Clark, & Haberkorn, 1982). Hovland and colleagues (Hovland, Janis, 
& Kelley, 1963) investigated the source characteristics that foster influence 
and showed that when the source of information was perceived as having a 
vested interest in the issues being advocated, the level of influence of the 
source was reduced. That is, when the sources were seen to be arguing for 
an issue that they have a stake in, the amount of influence that those sources 
had on participants was reduced. Extrapolating from Hovland’s work, it is 
predicted in this study that changes in perceptions of risks and benefits would 
be less when the rejecting experts’ arguments were based on self-interest 
than when arguments based on research inadequacy were cited.
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8.1.2 Conflict Elaboration Theory (CET)
In Mugny’s conflict elaboration theory (Perez & Mugny, 1996), influence 
processes of experts and non-experts in problem-solving tasks are postulated 
to depend upon the way that the conflict between the source and target is 
elaborated. “Relational” conflicts are elaborated differently to "epistemic” ones 
to produce a different type of influence. That is, if the conflict between the 
source and the target is academic in nature i.e. “epistemic”, then this type of 
conflict is elaborated differently compared to when the conflict is more 
personal i.e. “relational”. If we extrapolate from this framework it could be 
argued that when self- interest motives are cited in the conflict between the 
sources they are of a personal nature and thus should be considered as 
relational. When research inadequacies are used to reject the innovation they 
are academic in nature and hence taken as epistemic. Thus, the different 
types of arguments used to reject the innovation can be viewed as either 
epistemic or relational; undergo different elaborations and resulting in different 
types of influence.
According to Mugny, personal conflicts induce conformity and convergent type 
thinking in problem solving, whereas epistemic conflict produces conversion 
and divergent type of thinking in problem solving. Extrapolating from this 
premise, it could be reasoned that in this study that when self-interest is cited 
as a reason for rejection, the rejecting experts may be influential (conformity), 
whereas when academic reasons are used the innovator may be believed 
(conversion). However, there are two important distinctions that need to be 
made. First, in Mugny’s research the conflict is between the position of the 
source and the position of the target on the issue in question. Here there are 
two sources with their own positions on the issue and the target is at yet 
another position. Thus there are three separate conflicts -  one between the 
two sources’ positions and one between each of the sources and the target. 
Such a mixture of conflicts may produce effects very different to those 
predicted by Mugny.
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Second, in addition to the various conflicts between the sources and the 
target, the credibility of the sources are varied in the study. That is, the same 
arguments are voiced by sources that are considered highly credible and not 
so credible. This may also produce different effects from those predicted by 
CET.
Taking note of the above points, it is hypothesised that when self-interest 
reasons are used for rejection or when the conflict is between experts from 
different groups, these disagreements may be viewed as personal in nature 
and as such may be seen as relational in type. Under these circumstances 
the innovators are expected to have greater influence on the participants. 
However, when the conflict is between members within the group, or when the 
arguments are at an academic level, this is similar to an epistemic conflict. 
Here the conflict is about the nature of the innovation and the refuting source 
may be more influential.
Based on the previous study various hypotheses on the effects of contestation 
between experts can be made. In order to do this the designs of study 3 and 4 
are compared.
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Table 8.1: Comparison of factors investigated in studies 3 & 4
Independent variables Study 3 Study 4
Promoting experts
University scientists 
Or
Zeneco scientists
University scientists 
Or
Zeneco scientists
Rejecting experts
University scientists 
Or
Industrial scientists
University scientists 
Or
Industrial scientists
Number of Experts 
involved in rejection
Minority (22%) 
Or
Majority (78%)
Majority (78%)
Reason given for 
rejecting innovation
Outright rejection; 
academic 
Or
Rejection because of 
uncertainty in the 
research; academic
Outright rejection; 
academic 
Or
Rejection because of 
vested-interest; 
personal
Similarities between the studies:
• In both studies the same experts are in contestation.
• One of the reasons used for rejecting the innovation -  outright 
rejection; academic - is the same.
Differences between the studies:
• In study 3, either a minority or a majority of experts reject the 
innovation whereas in study 4 it is always a majority who reject the 
innovation.
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• In study 3 the inter-group conflict is made more salient by saying that 
although a minority (22%) accept the innovation, the majority (78%) 
reject and vice versa. In contrast in study 4 the message refers only to 
the majority who reject the innovation.
• In study 3 two different academic reasons -  outright rejection vs 
uncertainty - are used to reject the innovation whereas in study 4 one 
academic reason -  out right rejection - and a personal reason -  vested 
interest -  are used.
It is important to note that although in both experiments the participants 
receive contested information from the same experts, only participants in the 
"majority of experts rejecting the innovation out right” conditions in study 3 
read a similar message to those in the “rejected outright” conditions in study 
4. Keeping this in mind and based on results of study 3, it was hypothesised, 
that when sources take on roles that are not expected of them, this will affect 
the way the technology and the sources are perceived. That is, it is predicted 
that when distrusted sources act as rejecting experts, university scientists 
would be perceived to have less control in both research and utilisation of the 
technology and the trust expressed in them would reduce. The control of the 
industrial scientists is expected to be tied to the identity of the innovative 
source as in the previous study. Further, as the contested messages used in 
the experiment focus on the benefits of the innovation there would be more 
changes in perceived benefits than in perceived risks.
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8.1.3 Hypotheses
In summary the hypotheses of the final study are as follows:
• Conflict between sources will have greater effect on benefit measures 
than on risk measures
• The conflict between contesting sources will affect the changes in 
benefit perceptions to self and future generations differently depending 
on whether it is intra- or inter-group conflict. Inter-group conflict 
between the experts will increase perceived benefits whereas intra­
group conflict will decrease perceived benefits.
• The type of reason given for rejecting the innovation will affect the 
changes in perceived benefits to self and future generations.
• The credibility of the contesting sources will affect the changes in 
perceived control of the sources in conflict, especially that of the 
trusted source.
• The roles assumed by the different experts will affect the way the 
technology and the sources are perceived and the trust expressed in 
the experts; there will be greater effects on the trusted experts than on 
the distrusted ones. When distrusted experts reject the innovation, trust 
expressed in the trusted experts will decrease and the trusted experts 
will be perceived to have less control over the technology.
8.2 Methodology
8.2.1 Participants
Samples of MSc postgraduate students and final year Psychology 
undergraduates from the School of Human Sciences {MSc (n=99), and final 
year Psychology students (n=35)} at Surrey University (134 in total) were
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selected. There were 24 males and 110 females. Their age ranged from 18 to 
54 (median 25). They completed the questionnaires on 2 separate occasions 
during lecture time, administered by the researcher.
8.2.2 Procedure
Participants were told that they were taking part in a study on attitudes to 
food. They were assured that all their responses were confidential and that 
the reason they were asked to put their initials was in order for the first part of 
the study to be successfully linked with the second.
Part 1 of the questionnaire consisted of a section on biographic details, open- 
ended questions on what the students understood by the term genetic 
modification, their feelings towards GM food, and what action had they taken 
in the past in relation to GM food. Following this the respondents were asked 
to indicate on a 7 point Likert-type scale their thoughts and feelings about GM 
food, on various dimensions (16 items) previously identified by F re we r et al. 
(1997) to be associated with genetic engineering of food.
The participants then read a short summary statement on genetically modified 
food. They were then asked questions on perceived risks and benefits to 
themselves and future generations as well as questions on the level of control 
they, university scientists and industrial scientists have on the research and 
utilisation of GM food technology. They were also asked to indicate how much 
they trusted the advice provided by university scientists and industrial 
scientists.
The participants were asked to complete another questionnaire 1-2 weeks 
later. This contained some written contested information relating to genetically 
modified food (see Appendix 4 for the different versions of questionnaire part 
2). The information was focused upon the debate between scientists that 
followed the World in Action programme of August 1998 relating to Dr.
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Pusztai. One of the eight versions of the contested information relating to 
each experimental condition was added to a summary of the controversy 
surrounding the case. Questions relating to the information and sources 
followed. Once again to make the information believable the arguments used 
in the scenarios were based on the type of information that was in the media 
at the time.
After reading the information the participants were asked to answer a series of 
related questions. There were eighteen items, six relating to the information 
itself and twelve relating to the information source. The participants had to 
indicate on a seven point Likert scale their thoughts and feelings relating to 
the messages they had read and about the sources. They had to do this 
separately for each source. As the participants’ views were obtained after they 
had read the information from both sources, order effects were not considered 
an important confounding influence, so the perceptions relating to the positive 
source were elicited first in all conditions.
The participants were then provided with the risks, benefits and control 
questions (repeat of part 2 questions) and asked to circle their perception on a 
scale of 1-7 their perceptions. The trust items were also repeated. The 
participants were randomly allocated to the different experimental conditions.
The participants were debriefed and thanked for their time and efforts.
8.2.3 Design
In order to test the hypotheses a 2 (trusted/distrusted positive source) by 2 
(trusted/ distrusted rejecting source) by 2 (research/self-interest reason for 
rejection), a mixed design was used.
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There were 12 dependent variables:
• Changes in perceptions of risks and benefits to self and future 
generations,
• Change in perception of control in research of university and industrial 
scientists,
• Change in perception of control in utilisation of university and industrial 
scientists,
• Change in perception of trust in university and industrial scientists
• Perceptions of information sources and their respective messages.
The first ten dependent variables were calculated by subtracting the post- test 
values of the variables from pre-test (Frewer et al., 1998).
8.3 Results
The analysis addresses three issues. First, how do the participants view each 
source and their information after the conflict? Second, how does contested 
information from different experts using different arguments change 
participants’ perceptions of risks and benefits to self and future generations? 
Third, how does contestation between different experts using different 
arguments change the amount of control that participants feel university 
scientists and industrial scientists have over research and utilisation of GIVI 
food technology and the trust endowed to them?
8.3.1 Initial measures
Similar to the previous study, the 16 items measuring initial attitude to GM 
food technology were factor analysed and a composite variable of the means 
of the items was created for each participant (alpha=0.87). One-way AN OVA 
conducted to check if there were any differences between the eight 
experimental conditions on the participants’ initial attitude to GM food
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revealed that there were no significant differences between the groups. That 
is, the groups were equivalent before manipulation. To account for differences 
in initial attitude to perceptions of risk, the results were analysed with and 
without initial attitude as a co-variate. Adding initial attitude made no 
difference to either the main effects or the interactions of the independent 
variables on the dependent measures. Therefore, AN OVA results and not the 
ANC OVA’S are reported here.
Comparison of participants’ perception of trust between university scientists 
and industrial scientists using the t-test {t (133) = 10.75,p<0.01} showed that 
the participants trusted university scientists (mean=4.89) significantly more 
than industrial scientists (mean=3.37). This validates the use of university 
scientists as trusted experts and industrial scientists as distrusted experts in 
the experiment.
8.3.2 Perception of the sources and their messages
8.3.2.1 Manipulation check
Following the manipulation of self interest, the success of this was checked
using an item “to what extent do you think th e  scientists are simply
motivated by self-interest in promoting their views". This item was included in 
the section designed to elicit participants’ perceptions of the sources and of 
the information itself. We expected the groups who read about the reasons for 
rejection based on research to score significantly less than the groups who 
read about rejection reasons based on self-interest in this item (on a scale of 
1- 7; 1-not at all, 7 -  totally).
However, results showed that there were no significant differences in the way 
that the participants in the 2 conditions perceived the positive source after 
reading the contested messages. That is, those who read rejecting arguments 
based on research reasons perceived the promoting source in a similar way 
to those who read rejecting arguments based on self-interest.
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8.3.2.2 Underlying structure
The items used to elicit participants’ thoughts and feelings towards the 
contesting sources and their arguments were factor analysed to identify 
underlying structure. A two-factor solution was found to best represent the 
underlying structure although more complex structures were possible. The 
first factor appeared to be related to ''public-interest qualities o f the source” 
(alpha=0.86; 0.88) the second to "self-interest qualities of the source” 
(alpha=0.68; 0.66). This was the same for both the innovative and the 
rejecting experts.
The structural coefficients for each factor was as follows:
Items Promoting source Rejecting source
Factor 1 Factor 11 Factor 1 Factor 11
Withhold info -.820 .163 -.779 -.101
Misrepresent -.807 .203 -.820 -.102
Biased -.710 .03 -.425 -.196
T rustworthy .707 .162 .309 .691
Promote their 
view
-.669 -.04 -.791 -.02
Ignore results -.655 -.07 -.655 -.247
Accurate .633 .200 .191 .696
Truthful .632 .289 .340 .617
Self interest .609 .452 .408 .618
Concerned -.590 -.004 -.744 .05
Factual .576 .354 .194 .704
Distorted -.573 .221 -.427 -.06
In favour -.337 .143 -.788 .04
Experts -.02 .776 -.314 .698
Knowledgeable -.292 .612 -.398 .654
Accountable .354 .571 .257 .510
Personally
benefit
-.152 .568 -.507 .460
Responsible .253 .530 .06 .749
Personally trust .316 .479 .379 .565
Correlation 
between factors
.14 .21
Extraction Method: Principal Com ponent Ana ysis. Rotation Method: O biim in
Indices based on the average of the number of items under each factor were 
calculated for each individual (public-interest source 1, self-interest source 1, 
public-interest source 2, self-interest source 2) and used for further analysis.
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MAN OVA results indicate that there were main effects {F(4,123) = 6.23, 
p<0.001} of identity of promoting source (sourcel) on:
1. Public-interest qualities of positive source,
2. Self-interest qualities of positive source,
3. Public-interest qualities of rejecting source and
4. Self-interest qualities of rejecting source
In addition, there were main effects of identity of rejecting source (source 2) 
on public interest and self-interest qualities of rejecting source 
{F (4,123)=2.69,p<0.05}. Further, there was a two way interaction of positive 
source X rejecting source on public-interest and self-interest qualities of 
rejecting source {F (4,123) = 2.139,p-0.08} which was tending towards 
significance.
Results show that the identity of the innovative source significantly affected 
the way in which the innovative and the rejecting experts were perceived 
(tables 8.2 & 8.3). When the university scientists delivered the promoting 
message, these scientists were seen to be significantly more public-minded 
and less self-interested than when the same message was delivered by 
Zeneco (industrial) scientists. Furthermore, the identity of the promoting 
source affected the way the rejecting source was perceived. When the 
innovative message came from the university scientists, the rejecting experts’ 
objections were seen to be significantly less public- minded and more self- 
interested compared to when the participants rejected a similar message from 
Zeneco scientists. That is, the participants viewed the rejecting experts as 
significantly less public-minded when they rejected the university scientists’ 
innovation than when they rejected the same innovation from Zeneco. This 
implies that the university scientists were viewed more positively when they 
were the innovators. Further, whoever objected to the innovation expressed 
by the trusted experts was seen as self-interested rather than public-minded. 
This illustrates the way in which the initial trust bestowed on an expert colours 
public perception of the innovations and the experts involved.
2 0 6
Table 8.2: Mean values of participants’ perception of different experts as the 
innovator
Innovator Public qualities 
of innovator
Self-interest qualities 
of innovator
UNIVERSITY
SCIENTISTS
3.91* 4.41**
INDUSTRIAL
SCIENTISTS
3.45* 5.05**
'p< 0.01 'p<0.001
Table 8.3: Mean values of participants’ perception of the rejecting experts in 
the different innovator conditions
Innovator Public-interest 
qualities of 
Rejecting 
experts
Self-interest 
qualities of rejecting 
experts
UNIVERSITY
SCIENTISTS
3.98* 4.56**
INDUSTRIAL
SCIENTISTS
4.41* 4.06**
*p< 0.05 **p<0.01
In addition, the participants’ perception of the rejecting experts depended on 
their identity. That is, when university scientists rejected the innovation, they 
were seen as significantly more public-minded and less self-interested than 
when industrial scientists rejected the innovation. Thus when a trusted source 
rejected the innovation this was seen as more for the public good and less for 
reasons of self-interest, compared to when distrusted experts undertook the 
same function. In contrast, the identity of the rejecting experts did not 
influence the participant’s view of the innovative source in terms of public/self­
interest qualities.
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Table 8.4: Mean values of participants’ perception of the rejecting source in
the different rejecting source conditions
Public-interest 
qualities of 
SOURCE 2
Self-interest 
qualities of 
SOURCE 2
UNIVERSITY
SCIENTISTS
4.35* 4.04**
INDUSTRIAL
SCIENTISTS
4.02* 4.59**
* p < 0.05 **p<0.01
Two separate AN OVA’s were conducted to investigate the effects of identity 
of innovative source and identity of rejecting experts on (a) the public qualities 
and (b) self-interest qualities of the rejecting experts. Results revealed that the 
interaction of the innovation and rejection source identities were significant on 
the public interest qualities of the rejecting experts {F(1,130 = 3.89,p<0.05} 
but not on the self-interest qualities {F(1,130) = 2.54,ns}.
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Figure 8.1 : The effects of Interaction between innovative source and rejecting 
experts on public qualities of the innovative source:
4.8
4.6 .I•g  4.4 .
Ü
4.2 .
Ph
.. iirejèctlng experts
4.0
university scientist
°  industrial scientist3.8 4--------
university scientist zeneco scientist
Identity of positive source
When university scientists rejected Zeneco (industrial) scientists’ innovation, 
these university scientists were seen to be significantly more public minded 
compared to when university scientists rejected fellow university scientists’ 
message, or when industrial scientists rejected both university scientists and 
fellow industrial scientists’ innovation. That is, when trusted sources such as 
the university scientists rejected distrusted innovators they were seen to be 
doing so more for the public good than for themselves.
8.3.3 Changes in perceived risk to self
The effects of the independent variables on change in perceived risk to self 
was analysed using a one-way AN OVA. The results showed there were no 
main effects or interactions. That is, reading contested information on 
innovations from different sources using different arguments did not change
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participants’ perceived risk to themselves. This supports hypothesis 1 (see
p201).
8.3.4 Changes in perceived risk to future generations
An AN OVA of the independent variables on change in perceived risk to future 
generations showed that when university scientists rejected the innovation, 
perceived risk to future generations reduced (change in mean=-0.16) whereas 
when industrial scientists rejected the innovation, perceived risk to future 
generation increased (change in mean=+0.36). The difference was 
statistically significant {F (1,126) = 5.89,p<0.05}. This suggests that when 
trusted sources reject an innovation the risk to future generations is perceived 
to be less, whereas when a distrusted source objects then the risk is 
perceived to be greater. This does not support hypothesis 1 (see p201).
8.3.5 Changes in perceived benefit to self
Analysis by one-way AN OVA of the independent variables related to change 
in perceived benefit to self revealed an interaction of identity of innovator with 
identity of rejecting experts {F(1,126) = 6.64, p< 0.01}. Results showed that 
when both sources, the promoting and the rejecting sources, were from the 
same group (in-group members) then perceived benefit to self decreased, 
whereas when the disagreement was between the groups, perceived benefit 
increased (see figure 8. 2). That is, the change in perceived benefit to self 
depended upon whether the conflict was intra-group or inter-group, regardless 
of whether the conflict was between trusted or distrusted experts. This 
supports hypothesis 2 but does not support hypothesis 3 (see p201).
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Figure 8.2; Interaction of identity of positive source and number of rejecting 
source on difference in perceived benefit to self after reading contested 
information
R ejectin g  ex p erts
university scientist
-.6 _______
university scientist
industrial scientist
zeneco scientist
identity  o f positive  source
8.3.6 Changes in perceived benefit to future generations
AN OVA results showed that there is a significant difference {F (1,126) = 3.96, 
p < 0.05} between those who were given self interest reasons for rejecting the 
innovation in comparison to those who were given research inadequacy as 
reasons for rejection, on the change in perceived benefit to future 
generations. This supports hypothesis 3 (see p201).
When the innovation was rejected citing reasons of self-interest, the level of 
perceived benefit increased (change in mean= +0.42), whereas when 
arguments were based on research inadequacy, perceived benefit to future 
generations decreased (change in mean= -0.16).
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8.3.7 Changes in perceived controi of university scientists on 
research of genetically modified food
AN OVA results indicate that there was no significant differences in the change 
of control university scientists were seen to have in relation to the 
manipulations. However reading contested information about an innovation 
reduced the amount of control university scientists were perceived to have in 
the research of this technology {mean before = 5.08; mean after = 4.67; t(133) 
=3.67, p< .01}. This supports hypothesis 4 but does not support hypothesis 5.
8.3.8 Changes in perceived controi of industry scientists on 
research of genetically modified food
One-way AN OVA of the independent variables on change in control of 
industrial scientists in research showed a main effect of the identity of the 
innovator which was tending towards significance {F (1,126) = 3.31,p=0.07} 
and a two way interaction of reason for rejection X identity of rejecting experts 
(F (1,126) = 4.06,p<0.05}. This supports hypothesis 5 (see p201).
Comparison of means indicated that when university scientists were the 
innovators, industrial scientists were seen to retain their level of control 
(change in mean=-0.008). Also industrial scientists were perceived to increase 
their level of control when they themselves were the innovators (change in 
mean=+0.26). In addition, when university scientists rejected the innovation 
for research reasons or when industrial scientists rejected the innovation 
citing self-interest, the industrial scientists were perceived to be less in control 
than before. However, when university scientists rejected the innovation 
claiming self-interest or industrial scientists rejected the innovation for 
research reasons industrial scientists' perception of control increased. As 
shown in fig 8.3, rejection of the innovation for research reasons by industrial 
scientists increased their perceived control more than any other condition.
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Figure 8.3: Interaction of identity of rejecting experts with reasons for rejection 
on difference in perceived control of industrial scientists in research of GM 
food technology after reading contested information
0.0 reason for rejection
research
°  self-interest
university scientist industrial scientist
rejecting experts
8.3.9 Changes in perceived control of university scientists on 
utilisation of genetically modified food
AN OVA results indicate that there was no significant differences in the change 
of control university scientists were seen to have in the utilisation of GM food, 
in relation to the experimental manipulations. However, university scientists 
were perceived to have significantly less control after the respondents read 
contested information {mean before = 4.74, mean after = 4.35; t (132) =
3.003, p=0.003}. This supports hypothesis 4 but does not support hypothesis 
5 (see p201).
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8.3.10 Changes in perceived controi of industry scientists on
utilisation of genetically modified food
AN OVA results showed that the type of reason given for rejecting the 
innovation made a difference to the change in perceived control industrial 
scientists were seen to have in the utilisation of GM food. The effect was 
tending towards significance {F (1,125) = 3.12, p=0.08}. Those who were 
given self-interest reasons for rejection saw the industrial scientists as 
marginally more in control (change in mean=+0.13), whereas those who were 
given research inadequacy as a reason saw the industrial scientists as having 
less control (change in mean=-0.33).
8.3.11 Changes in perceived level of trust in university 
scientists
Analysis by one-way AN OVA on the change in perceived trust in university 
scientists {F (1,126) = 5.14,p<0.05} showed that when university scientists’ 
innovation was rejected, trust in them was significantly less (change in 
mean=-0.70) than when Zeneco (industrial) scientists' innovation was rejected 
by experts (change in mean=-0.20). That is, when other experts rejected the 
innovation, initially trusted experts lost more trust than distrusted experts, in a 
similar situation. This supports hypothesis 4 (see p201).
8.3.12 Changes in perceived level of trust in industrial 
scientists
Analysis looking at the effects of the independent variables on change in the 
perceived level of trust expressed in industrial scientists showed that the 
reasons given for rejecting the innovation affected the change in trust
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{F(1,126) = 5.52, p<0.05)}. When research reasons were used to reject the 
innovation, trust in industrial scientists dropped (change in mean=-0.39) 
whereas when self-interest was cited as the reason for rejection, trust in 
industrial scientists marginally increased (change in mean=+0.23).
8.3.13 Changes in perceived control of university scientists in 
studies three & four
In the previous study (chapter 7, section 7.3.7 & section 7.3.9), perceptions of 
control of university scientists in research and utilisation of GM food 
technology reduced significantly when they were not the objectors in the 
debate. In contrast in this study, although the control the university scientists 
were perceived to have in both research and utilisation significantly reduced 
when in conflict, the reduction was not related their role as the objector in the 
debate. That is the results obtained in study 3 were only partially replicated in 
study 4. In order to investigate the discrepancy between the two studies, 
further analysis were conducted on sub-samples from both studies, who were 
exposed to similar contested information (see table 8.1).
AN OVA'S investigating the effects of promoter identity and rejecter identity on 
changes in perceived control in both research and utilisation showed that 
when participants read contested arguments that rejected the innovation out 
right, the identities of the experts had no significant effects on the perceived 
change in control of university scientists. This was the same in both studies. 
However, when the experts in conflict used uncertainty arguments the 
identities of the sources in conflict had a significant impact on the level of 
control, university scientists were perceived to have in research. The AN OVA 
results are as follows:
Identity of promoter: F (1,62) = 6.83; p <0.05 
identity of rejecting source F (1,62) = 8.55; p<0.01
The results show that when industrial scientists reject university scientists’ 
innovation with arguments based on uncertainty, then university scientists
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were seen to lack control in the research of GM food. However, when 
university scientists reject industrial scientists’ innovation using uncertainty 
arguments, university scientists are perceived to be more in control of in the 
research of GM food. When each group reject fellow members’ arguments 
then university scientists were perceived to maintain their level of control (see 
figure 8.4). These effects were similar for control in the utilisation of GM food.
Figure 8.4: Effects of experts in conflict on the changes in perceived control of 
university scientists in research, when uncertainty arguments are used
0.0 ;
2
co
Ü rejecting experts[3 '
Ç  U '
0)cnc
CO•5 -1.5 ,,_______
university scientist
university scientist
industriai scientist
zeneco scientist
Identity of positive source
8.3.14 Changes In perceptions of trust in university scientists 
in studies three & four
AN OVA’S investigating the effects of promoter identity and rejecter identity on 
changes in perception of trust in university scientists showed that when 
participants read contested arguments that rejected the innovation out right, 
the identities of the experts had no significant effects on the perceived change 
in trust in university scientists. This was the same in both studies. However, 
when the experts in conflict used uncertainty arguments, the identities of the
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sources in conflict had a significant effect on the level of trust initially 
associated with university scientists. The AN OVA results are as follows: 
Identity of promoter: F (1,62) = 9.72; p <0.01 
Identity of rejecting source F (1,62) = 8.60; p<0.01
The results show that when university scientists rejected the innovation from 
industrial scientists using arguments based on uncertainty, then university 
scientists were trusted more, if university scientists rejected other university 
scientists innovations, or if industrial scientists rejected industrial scientists’ 
innovations then trust in university scientists fell by a small amount. Flowever, 
if industrial scientists rejected university scientists’ innovations then the trust 
in the university scientists fell drastically, (see figure 8.5). That is, when 
university scientists use uncertainty arguments against industrial scientists, 
they increase the trust bestowed to them.
Figure 8.5: Effects of experts in conflict on the changes in perceived trust in 
university scientists when uncertainty arguments are used
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8.4 Discussion
The final study in this series of experiments aimed to substantiate previous 
findings and to explore the changes in personal perceptions of new 
innovations through manipulating participants' perceptions of the self-interest 
of the experts involved.
It was hypothesised that:
• Conflict between sources would have greater effects on the benefit 
measures than on the risk measures
• The conflict between contesting sources will affect the changes in 
benefit perceptions to self and future generations differently depending 
on whether it is intra or inter-group conflict. Inter-group conflict between 
the experts will increase perceived benefits whereas intra-group 
conflict will decrease perceived benefits.
• The type of reason given for rejecting the innovation will affect the 
changes in perceived benefits to self and future generations.
• The credibility of the contesting sources will affect the changes in 
perceived control of the sources in conflict, especially that of the 
trusted source.
• The roles assumed by the different experts will affect the way the 
technology and the sources are perceived and the trust expressed in 
the experts; there will be more effects on the trusted experts than on 
the distrusted ones. When distrusted experts reject the innovation, trust 
expressed in the originally trusted experts will be perceived to have 
less control over the technology.
While considerable support was obtained for these hypotheses, results 
showed that manipulation of self-interest did not have any effect on the ratings 
of the manipulation check variable. However, there were effects of the 
manipulation on several of the technology characteristic variables and on the 
source characteristics variables. Under these circumstances a standard
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interpretation would be that the changes in the dependent variable were not a 
function of the indepentent variable. Another explanation would be that the 
check was an inadequate assessment of the manipulation. However a third 
explanation could be that the participants’ established social representations 
of the different expert groups including their self-interest in the technology. 
These representations are too stable to be altered through manipulation. 
Despite this, when self-interest as opposed to scientific research is cited as 
the reason for rejecting an innovation, this affects the manner in which the 
technology and the experts are perceived, based on the participants’ initial 
feelings about the sources. The use of representation as explanation was 
supported by the findings that the participants were shown to evaluate the two 
conflicting experts differently on dimensions relating to public and self- 
interests.
This suggests that although participants were given arguments based either 
on self-interest or research, their attribution of public interest/self-interest 
qualities to different expert sources depended on their original assessment of 
trust/ distrust. These assessments were not swayed by the manipulation. 
Having very strong fixed representations of which groups are self-motivated 
and which are public-minded would have made it hard for the participants to 
change their representation through manipulations of the type used in this 
study. This would explain the lack of success of the manipulation on the check 
measure.
8.4.1 Views of experts and their information
Results showed that the identity of the innovator affected both the way the 
participants viewed the innovators and also the way they viewed the rejecting 
experts. The trusted sources are seen to be more public minded when they 
were innovators. Further, when experts (regardless of who they are) objected 
to their fellow scientists’ innovation, these objections were seen to be more 
self-interested and less public-minded than if they rejected the same 
information from distrusted sources. That is, when a group of experts refuted
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the trusted sources’ innovation, the rejecting groups’ integrity was questioned 
more than if the same refutations were used against distrusted sources. This 
illustrates how trust in a source colours not only how innovations are 
perceived when the innovators are from a trusted group but also how it 
influences the way the rejecting experts are perceived.
The participants’ view of the characteristics of the rejecting experts clearly 
depended on who the rejecting group were. If the refutations were attributed 
to experts belonging to a trusted group, then they were seen to be rejecting 
for the public good rather than for self-interest, compared to when the same 
function was carried out by a group of distrusted experts. That is, the amount 
of initial trust the participants had in the refuting experts influenced the way 
these experts were seen to be behaving. If they were trusted they were seen 
to be acting for the public good rather than for themselves. However, the 
identity of the refuting experts did not affect the way the participants perceived 
the innovative source. This suggests that the way the innovators were 
assessed depended on their identity alone. On the other hand, the way the 
refuting experts were assessed depended on their identity as well as to whose 
innovation they were objecting to. Furthermore, the promoting and refuting 
source identities interacted such that when the positive message of the 
distrusted source was rejected by a trusted source, the rejecting trusted 
source was seen to be acting more in the public’s interest than in self-interest. 
This was not the case when a distrusted source rejected a trusted source’s 
message. This suggests that the manner in which the conflicting sources are 
perceived depends upon the amount of trust they have inspired in the 
participants in the first place. These findings validate Slavic’s assertions 
(1993) of the functions of trust in risk perceptions.
8.4.2 Risks and Benefits
One of the aims of the study was to determine whether findings of previous 
studies related to the characteristics of GM technology could be replicated. 
The results offered considerable support for earlier findings although some
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differences were noted. Another aim of the study was to explore whether 
accentuating the self-interest of the experts influenced risks and benefits 
associated with the innovation.
In this study, reading contested information from industrial scientsts did not 
change the participants' level of perceived risk to themselves, but increased 
their perception of risk to future generations. This suggests that experts 
arguing with each other does not affect the participants’ perception of risk to 
themselves but does depending on the identity of the expert refuting the 
information affects perceptions of risks to future generations. Three questions 
that arise from the results are: firstly, why do the participants see more risk to 
future generation but not to themselves? Secondly, why does risk perception 
increase when the information comes from industrial scientists rather than 
from university scientists, given that university scientists are trusted more that 
industrial scientists? Thirdly, why does reading conflicting messages influence 
changes in perceived risk to future generations when this was not predicted 
by the previous study?
The perceived higher level of risk to future generations than to themselves 
could be explained in two ways. Many studies on risk perception have shown 
that when people are asked to rate the probability of risk to themselves and to 
the average people from a particular technology, they always estimate the risk 
to themselves to be significantly lower than that to the average person. It 
could be argued that the participants in the study may have perceived the risk 
to be greater to future generations because they feel more optimistic about 
their own chances than the future generation’s. Alternatively, as in the 
previous study the innovation discussed here may be more applicable to the 
future than to the present, thus affecting perceptions to future generations 
more than to themselves.
The second question is why does the change in perceived risk to future 
generations depend on the identity of the refuting source? In the development 
of new technologies, industrial scientists are generally viewed as the 
promoters, who accentuate the benefits and underplay the risks in an effort to
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encourage the production and use of the innovation. University scientists on 
the other hand are seen to be neutral and expected to take on the role of 
gatekeepers. This was evident from the previous study (see chapter 8) when 
industrial scientists are the refuting scientists, they are seen to be taking on 
the role of gatekeepers, which is counter-normative. Early studies of influence 
(Hovland et al., 1949) showed that when experts were found to argue for 
positions counter normative to their self-interest their influence increased. 
Similarly it could be argued that by being the refuting source the industrial 
scientists are perceived to act in the gatekeeper's role, which is counter 
normative to their normal promoter role. Thus their influence increased.
Thirdly, why do we get changes in perceived risk to future generation in this 
study and not in the previous one? One reason could be that the scenarios 
used in the two studies were not identical. In this study much stronger 
rejecting arguments were associated both with research inadequacy and self- 
interest in order to accentuate the difference between the two experimental 
conditions (also see introduction for further differences between study 3& 4). 
This in turn could have alerted the participants to the potential risks 
associated with the technology especially in the longer term. This explanation 
would tie in well with why the changes in perceived risk were greater for future 
generations than for self.
Level of perceived benefit to self changed significantly depending on whether 
the contesting experts were from the same group or from different groups. 
That is, when the promoting scientists and the refuting scientists were both 
from the same group (either university scientists or industrial scientists) the 
participants’ perception of benefit to themselves reduced significantly. If 
however, the conflict was between university scientists and industrial 
scientists, regardless of who is pro and who is anti, the level of perceived 
benefit increased. This supported hypothesis two which was derived from the 
fundamental propositions of conflict elaboration theory. When the conflict is 
between the two expert groups this is a relational conflict. The participants 
may view the disagreement as rivalry between experts from different groups 
rather than associate it as a serious problem with the innovation, and thus
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disregard the arguments. In addition, when rival groups voice refuting 
arguments about the technology this could implicitly communicate to the 
participants that there is support for the innovators within their group for the 
invention. This would account for participants’ increasing their perceived level 
of benefit to themselves from the innovation.
When the conflict is between the members of the same group the conflict is 
an epistemic one. The participants may interpret the disagreements between 
the innovators and objectors as relating to problems associated with the 
technology. With this in mind the participants may reduce their perceived level 
of benefit to future generations.
Research shortcomings as reason for rejection decreased perceived benefits 
to future generations whereas self-interest reasons increased it. This supports 
hypothesis two. When research shortcomings are given as the reason, 
participants see this as a problem with the viability of the invention, in other 
words an epistemic conflict and perceive future benefits to be less. However, 
if only self-interest motives are cited, the participants may be acting on the 
assumption that if there had been any problem with the innovation it would 
have been mentioned by the experts. Since they were not, the invention must 
be sound. Further, the conflict citing self-interest reasons is a relational one, 
as it is more about personal matters than academic. Thus, the participants 
perceive more benefit to future generations.
Taken together, the results suggest that contested messages affect 
perceptions of benefits more than risks as predicted, although contrary to 
prediction there was also an effect on perceived risk to future generations. 
Besides, perceptions of benefits was found not to operate on the trust/ distrust 
dimension but were related to intra / inter group interactions and the viability 
of the innovation. When the conflict between the contesting groups is 
perceived to be epistemic i.e. the reasons for rejection research based on 
conflict between members of the same group, then perceived benefits 
decreased. However, if the conflict is perceived to be relational i.e. the 
reasons for rejection are personal or based on rivalry between groups, then
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benefits are perceived to be greater. This suggests that when the conflict is 
relational, then the participants dismiss the conflict as personal and assume 
that the technology is sound. The identity of the Innovator, whether it is from 
the trusted or distrusted group, did not seem to matter. This showed how 
Conflict Elaboration Theory, (which looked at conflict between single 
information source and target of influence) might be extended and applied to 
complex true-to-life situations to explain process of influence. The important 
question is why this phenomenon was not observed in the previous study. As 
mentioned earlier, although both study 3 and 4 use the same experts in 
contestations there are many differences between the studies. As the context 
in which the conflict takes place is different in study 4 to that in study 3 the 
lack of replication is not an important issue. This point is taken up again in the 
following section.
One further point to be made here is the absence of influence of the 
trustworthiness of the sources in the conflict situation. Studies looking at the 
influence of double minorities would predict that the influence of the minority 
group who are also of lower status such as distrusted sources, should make 
them a double minority, making their level of influence less than that of a 
trusted minority (see chapter 4 and introduction to chapter 7). In contrast, the 
findings of this study showed that status in terms of trust was not relevant to 
changes in perceived benefit to self. Why? In the studies of minority influence 
research the double minority sources were a small number of individuals from 
different races, ethnicity, colleges, etc. They were selected as “out-group 
minorities” in contrast to other “in-group minorities” where the participants 
belonged to the same in-group as the minorities selected in the research. In 
this study, both the innovative experts are from different “out-groups”. The 
university scientists are trusted whilst the industrial ones are distrusted. The 
participants do not belong to either group. It could be that not being part of 
either group makes the in-group/ out-group distinction irrelevant. This may 
explain our observed results of the lack of importance of initial trust measure 
on subsequent influence on perceived benefits. Alternatively, accentuating the 
vested interest of the experts involved may have diminished the differences
2 2 4
between the 2 groups of experts on the trust dimension. This may have 
reduced the importance of initial trust in this study.
The dependency of personal benefits and benefits to future generations on 
factors such as on intra/inter group conflict and reasons for rejection may be 
explained by the participants’ perception of the time taken for the invention to 
be fully developed. For an invention to be of personal benefit to the 
participants it needs to have reached a certain stage of development at the 
present time, otherwise the benefit will be more relevant to future generations 
than to the participants. When there is disagreement between members within 
the group this could imply that there is a lack of consensus within the group, 
signalling long delays. When members within the group disagree, first fellow 
members have to be persuaded followed by other experts, before the 
invention becomes accepted. Flowever when the conflict is between groups, 
this could implicitly suggest that the innovators have already persuaded the 
members belonging to the group. That is it could imply that there is already 
consensus within the group, and turns indicative of a quicker implementation. 
When benefits to future generations are being discussed then parameters 
such as the viability of the invention take prominence. These assertions can 
be tested in a future study where the information relating to the time taken to 
implement an innovation may be manipulated, to investigate the effects on 
changes in perceptions.
Finally, why were there more changes on the benefit measure than on the risk 
measures? This may relate to the information presented in the study about 
the innovation. The information from the innovators focuses on the benefits of 
the invention to the public and do not mention any potential risks. The refuting 
experts voice arguments about either the quality of the research or the 
motivation of the innovator but does not address the potential risks that may 
be associated with the innovation. Thus, more influence was expected on the 
benefit measures than on risks; this was observed. This hypothesis could be 
tested further by presenting the same invention to participants coupled with 
refutations that focus on the risks associated with the invention similar to one 
used in study two. In that study the contestation was between the Department
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of Health promoting GM technology with a positive message and the 
Consumer Association highlighting the potential risks with a cautious 
message.
8.4.3 Control and trust
Reading contested messages made the participants reduce the control 
trusted scientists were perceived to have in the research and utilisation of GM 
food. The level of trust expressed in these originally trusted university 
scientists also reduced significantly. However, the credibility of the experts in 
conflict or the position occupied by the different experts in the conflict did not 
alter the change in perceived control. This contrasts with the results of the 
previous study.
Comparison between study 3 and 4 revealed that the identity of the contesting 
sources had significant effects on perceived control and trust expressed in 
trusted scientists when the debate focuses on the uncertainty of the research 
than on other reasons. That is when uncertainty arguments are used, 
especially by a large group of experts then who they are makes a difference 
to the way trusted scientists are perceived after the conflict. As reasoned in 
the last study, trusted experts are expected to be the watchdogs of this 
technology, if they are seen to fulfil this function by a majority of them 
rejecting the innovation using uncertainty arguments, then they increase the 
trust initially bestowed on them and are seen to be in control of the 
technology. However, if distrusted scientists are found to fulfil this function 
then trust in the trusted scientists reduces and they are no longer seen as 
being in control.
When the arguments used in the contestations changed from uncertainty to 
vested interest in study 4 this effect disappeared. This explains why the 
changes in perceived control and trust effects, observed in study 3 were not 
replicated in study 4.
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As regards industrial scientists (distrusted experts), when they gave research 
related reasons for rejecting the innovation, they are seen to be significantly 
more in control in terms of the research relating to GM food but not in the 
control of the utilisation of the GM food. The level of trust in industrial 
scientists depended on the reason the innovation was rejected: if research 
reasons were cited trust in industrial scientists reduced significantly compared 
to when self-interest was cited.
These results suggest that the mere involvement in contestations reduced 
both the level of control that trusted experts are perceived to have in the field 
and the level of trust expressed in them. However, conflict does not have the 
same effect on distrusted experts. When distrusted scientists reject the 
innovation based on research reasons, they are seen to be in more control. 
That is, in the role of the gatekeeper the distrusted scientists are seen to be 
more in control as long as they provide academic reasons for their rejection. 
Interestingly, when either group uses research arguments as grounds for 
rejection, the level of trust expressed in the distrusted scientists dropped even 
further. This implies that when the innovation is argued to be inadequate, the 
participants automatically increase their distrust in the originally distrusted 
experts even further. It could be that since industrial scientists are seen as the 
prime force leading innovations in GM technology, any objections based on 
research inadequacies may have more impact on the credibility of these 
experts rather than on university scientists who are seen more as the 
protectors who keep the innovation in check.
The study showed that contested information affects the control and trust 
measures differently depending on whether the source was originally a trusted 
or distrusted one. Getting involved in conflict affects trusted sources more 
adversely than distrusted sources, especially when they are the innovators. 
Distrusted sources were shown to improve their perceived control by being 
involved in refutations as long as they gave academic reasons for their 
disagreement.
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8.4.4 Implications of results
The study did not replicate influence study results of Hovland and colleagues 
where sources arguing in their self-interest influenced the participants less 
than when arguing against their self-interest. This could be attributed to the 
lack of success of the manipulation, as measured on the check measure. 
Alternatively, it could be argued that pre-established representation of groups 
are resistant to change. Thus, it may be easier to believe individuals when 
they argue from an opposite position to their normal stance (as in Hovland's 
research) but not so easy to change beliefs about groups (as in our study). 
This highlights the importance of going beyond the intra-personal level 
characteristics and taking into account the group level of analysis when 
investigating influence (Crano, 2000).
The hypotheses proposed using Conflict Elaboration Theory (CET) were all 
supported by the results. The study also supported Conflict Elaboration 
Theory in its classification of conflict into relational and epistemic types. This 
study offered a possible framework of extending CET to investigate the 
processes of influence when more than one expert source is involved in 
supplying information relating to innovations. However, it is important to note 
that Mugny used the elaboration of conflict into relational or epistemic only for 
problem solving tasks. Here the distinctions between the types of conflict have 
been applied to GM technology that is seen by the majority of the participants 
to be an opinion task and only by a minority to be a problem-solving task. 
Further research that investigates public’s perceptions of GM technology in 
terms of Mugny’s task classifications need to be undertaken before any firm 
conclusions can be drawn on this matter.
Findings relating to the technology and the information sources offered 
support for Slovic’s claims (1993) that public disagreement of experts reduces 
trust and acceptance of new technology. This study refines Slovic’s 
propositions by showing that reduction in trust is not a universal phenomenon 
but dependent on the trust associated with the source at the beginning. The
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study also showed several different circumstances in which trust in the 
experts may be reduced, maintained or enhanced.
Finally, some of the above findings were trends rather than robust effects. 
Thus, before any firm conclusions can be reached further studies have to be 
conducted on different populations in addition to students.
8.4.5 Conclusions
Trusted expert sources, whether in the role of the innovator or as the rejector 
of technology, are seen to be more public-minded and less self-interested 
than when a similar role is played by a distrusted source. However, if a trusted 
expert source gets involved in conflict trust is affected more drastically than 
for a distrusted source in a similar situation, in contrast, being involved in 
conflict has some benefits to distrusted sources in terms of perceived control. 
However, the amount of benefits perceived from an innovation does not 
depend on the amount of trust expressed in the expert source, but rather on 
whether the conflict is between different groups of experts or with fellow 
members within the group. The type of influence exerted by the experts, 
depended on whether the conflict between them is elaborated as relational or 
epistemic. The context in which conflicts took place played a major part in the 
process of influence.
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9 Chapter Nine - Discussion
9.1 Introduction
The aim of this thesis was to investigate the influence of conflicting 
information on perceptions. In order to set the scene the thesis began with a 
summary of the scientific principles underpinning genetic engineering and its 
many different applications. Key themes and key players associated with the 
presentation of this innovation in the media were identified. Previous studies 
on perceptions of genetic modifications, together with the different theoretical 
frameworks pertaining to influence and change were reviewed. Based on this 
a series of studies were undertaken using mothers and/or students as 
participants. This chapter presents an overview of the research findings 
relating to the influence of contested information on perceptions. Theoretical 
and practical implications are discussed and some extensions to the research 
are proposed.
9.2 Overview of the research
Information from expert sources is the main method by which groups and 
institutions try to change the public’s perceptions of any topic whether it is 
health promotion or voting preferences. As can be seen in the review of 
newspaper articles on genetic engineering (see Appendix 5), ideas about 
genetic technology are diffused through the media mainly in the style of 
contestation. It was found that when information pertaining to innovations is 
presented as contested arguments they either feature multiple perspectives 
presented together or different perspectives being presented sequentially on 
different dates. However, this does not preclude the use of communication in 
the form of leaflets and public broadcasts being used by particular parties to 
present their views as uncontested. Besides, at the discovery stage of the 
innovation, inventions are usually reported without contestation. Be that it 
may, when an innovation reaches the application stage the main form of
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communication alters to one of contestation. Despite the prevalence of 
contested information relating to risk communication, all of the research 
undertaken in both risk perception and influence studies has focused solely 
on changes induced on public perceptions by single sources (see chapters 3 
& 4). Even Yale researchers (Hovland et al., 1949), who investigated all 
possible combinations of source characteristics and message qualities only 
went as far as looking at the advantages and disadvantages of presenting 
both sides of an argument from the same source. However in real life, 
different sources argue from different perspectives about the potential benefits 
and risks associated with genetic technology as illustrated in Appendix S.This 
is the first research that has undertaken the investigation into influence of 
contested sources on participants' perceptions.
The series of studies began with an exploration where two sample groups' 
perceptions of genetic modification were sought as representations 
(Moscovici, 1984). Comparison of mothers' and students' representations 
showed that their respective overall constructions of genetic modification had 
many common elements. The perceptions relating to genetic modification 
were anchored to social representations of morality, ethics, views on nature 
purpose of innovations and properties of innovation. The differences between 
the two sample groups could be linked to their salient identities as mothers 
and students (chapter 5).
The commonality between the representations of the two groups illustrates 
that people's conceptualisation of GM technology is largely congruent. Be that 
as it may, the comparison of the structure underlying the anchoring showed 
that students' configuration was better defined than the mothers. The students 
evaluated the technology on acceptable qualities and long terms effects. The 
features used for these assessments were distinct. Mothers on the other hand 
viewed the technology more in terms of "acceptable” qualities and “rejectable” 
qualities. The parameters employed for their assessments had many common 
elements. Despite these differences, the similarity between the way the 
students and mothers represented the technology validated the use of 
students as a sample group in future studies. The subsequent studies
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investigated the changes in perceptions induced by various context 
interventions proposed by the theoretical framework.
A series of studies tested the influence of source characteristics and message 
qualities on participants’ perceptions. This followed from Hovland et al’s work 
on persuasion (1949). However, unlike Hovland’s work, which was very 
individualistic in its approach (Crano 2000), our model incorporated inter­
group interactions with influence theories, to address the contested nature of 
source information. The addition of contestation presented an opportunity to 
extend the possible range of source characteristics and message qualities 
that could be tested.
9.3 Overview of the results
The influence of contested messages was highlighted as an important area of 
research in studies on perceptions associated with innovations such as 
genetic engineering (Appendix 5). Before the influence of contested 
information could be investigated, the first study explored the way two 
different groups represent GM technology applied to food. This was 
undertaken in order to understand participants' conceptualisation of this 
technology and their perceptions of GM food and regulations relating to them. 
It was found that different groups have very similar global representation of 
the technology which were anchored to social representations of ethics, 
morality, views of nature, purpose of innovations and so on. In addition, their 
salient identities were found to shape these representations such that their 
perceptions relating to the benefits and risks associated with the technology 
were different. This highlights the importance of studying different segments 
of the populations’ representations of a particular innovation in order to be 
able to change these perceptions. Furthermore the participants’ regulatory 
requirements were related to their perceptions of government control of the 
technology, the trust they had in the various information sources such as 
industry and non-governmental organisations and personal characteristics 
such as level of efficacy in science and technology.
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The second study clearly demonstrated that when information is presented in 
a contested manner, as happens in real life situations, different types of 
influence were observed in comparison with what happens in uncontested 
situations. The first point to note is that although the content of the debated 
messages induced differential influence in contested situations, the messages 
themselves are perceived in a similar way to that observed in non-contested 
situations. The impact of contesting source messages was mainly on the way 
the sources in the contestation were perceived rather than on the perceptions 
of the technology itself. This highlights the importance of investigating 
contested situations further, in order to understand the processes of influence 
at play when the public are exposed to contested information in the public 
arena.
What were the effects on contestations?
In terms of the properties of the technology contested messages were found 
to have the same influence as the message from a trusted source in an 
uncontested situation. However, a message from a distrusted source had 
different effects. Thus, it would seem that the influence of the message on 
properties relating to the innovation depends on the source qualities 
regardless of whether the message is contested or not. The main differential 
influence of contestation was on the participants’ perceptions of control 
associated with the technology. Previous research showed that the perceived 
control of many technologies is at the societal level and not with the individual 
(Priest, 1995). This was confirmed in Study 1 (chapter 5). When risk 
information was contested this was found to undermine the perceptions 
relating to societal control. That is, reading refutations about an innovation 
makes the participants feel that the Government and scientists, who they 
believe to be the main groups in control of the technology, lack this control. 
This is an important finding that had not been reported before. Furthermore, 
contrary to expectation, the reduction in control of societal groups did not 
necessarily increase the participant’s perception of risk. The lack of increase 
in perception of risk that could be directly attributed to perceived lack of 
control in the technology implies that people's global representations of
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genetic modification are not directly linked to representations of personal and 
societal control. This confirmed results from the previous study, which showed 
that there were no correlations between risks measures and the control 
measures.
When sources contest each other's message, this provides the participants 
with the opportunity to compare the sources side by side. This accentuates 
the differences between the two sources. However, being able to compare the 
sources allows some positive qualities to be bestowed onto the distrusted 
source that did not occur when the participants encountered the distrusted 
source alone. When a comparison was possible the distrusted source did not 
appear to be as bad as the participants had imagined.
The numerous practical implications of these findings for risk communication 
and information dissemination will be discussed later (section 9.4).
9.3.1 Source characteristics
Hovland and colleagues investigated the influence of various source 
characteristics on attitude; source credibility being one of the principle 
characteristics studied. By looking at contested messages this research 
expanded the number of sources involved as information sources. Further, 
rather than studying the influence of single individuals, small groups of 
experts who varied in credibility, were used, it opened up the possibility of 
studying the influence of credibility when the experts took up positions as 
innovators as well as objectors. This offered the opportunity of investigating 
how sources of high and low credibility in the role of the innovators as well as 
objectors influenced the participants. The studies also allowed the 
comparisons of intra/inter-group conflicts and the effects of this on 
perceptions. Finally, following on from minority influence studies, the effects of 
consensus on perceptions were investigated by the manipulation of the 
number of experts involved in the role of objectors.
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In line with Hovland and colleagues work (1949) credibility of information 
source was found to be a major factor in the influence of perceptions. Five 
major findings emerged from the studies.
1. Credibility of source acted as a filter for the way the message was 
received. That is, when a message was delivered by a trusted source 
the participants perceived it differently to when the same message was 
delivered by a distrusted source. This has many implications for risk 
communication especially when studies have shown that the public 
distrusts the Government. The implications are discussed fully later 
(section 9.4.1).
2. The influence of contested messages on the perceptions relating to the 
innovation depended more on the identity of the objector than that of 
the innovator. That is, who the objectors are and who they object to, 
how many are involved in the objection and the type of arguments put 
forward by them all made a difference to the way the participants 
ultimately viewed the innovation. However, whether or not the identity 
of the objector played an important factor in terms of influence 
depended on the context presented.
3. The role played by the trusted source had an effect on the way they 
themselves are perceived. That is, when the trusted source did not act 
as the objector, and thus did not conform with the expectations of the 
participants, it lost the trust originally bestowed on it. This is an 
important finding in light of what is argued in the risk communication 
literature where public arguments and debates between experts are 
claimed to destroy the trust given (Slovic. 1993). It was found that 
contestations between groups of experts do not automatically affect the 
trust bestowed on them (chapter 6) but depended on the identity of the 
experts (chapter 7 & 8), contextual factors such as whether or not a 
trusted source fulfil the role expected of them (chapters 7) and the 
actual contents of the debate (chapters 7 & 8).
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4. The amount of control experts are seen to have over the technology 
decreased in a contested situation (chapters 6,7 & 8). However, this 
loss of control of experts depended on the initial credibility of the 
experts involved (chapters 7&8). The trusted scientists are perceived to 
lose control of the technology when they do not act as the objectors of 
the technology. Furthermore, when the trusted experts are the 
innovators and their innovation is objected to, then they too are 
perceived to be less in control of the technology. The level of control of 
the distrusted source was seen in relation to that of the trusted source 
than on its own. This suggests that although the amount of control 
experts are seen to have in the technology is reduced when the 
experts are in disagreement, the identity of the experts in terms of their 
credibility rating makes a difference to who is perceived as losing 
control of the technology. The trusted sources lose more in contested 
situations and also act as the pivotal point about which the loss of 
control of the distrusted source depends. In addition, the arguments 
used in the contestations can be damaging to some experts more than 
others depending on their credibility. This suggests that the parameters 
that are considered important in the perception of societal control and 
trust depend on the context within which contestation takes place.
5. In addition, the influence of contested messages on the properties 
relating to the innovation depends on the emphasis of the 
communication. When addressing the benefits of GM the debate 
between the different groups of experts (inter-group) is perceived 
differently when the conflict is between the members from the same 
group (intra-group) The trustworthiness of the group did not make a 
difference to the level of influence (chapter 8) but was found to make a 
difference in the previous study (chapter 7). This suggests that the 
parameters that become important in times of conflict depend on the 
context within which the conflict takes place. Depending on the focus of 
the information debated (i.e. is it mainly on risk or benefit?) the type of 
arguments presented (outright rejection, uncertainty or vested interest) 
and the numbers involved in the conflict, source characteristics such as
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credibility may become an influencing factor. The comparison of results 
between study 3 and 4 (chapters 7 & 8) showed that the level of 
credibility of information sources does not always take priority over 
other factors. In the final study, influence depended on whether the 
conflict was an inter-group or intra-group phenomenon rather than 
whether the sources were credible or not. In contrast, in the previous 
study, citing uncertainty made the credibility of the experts a deciding 
factor in determining influence. The theoretical and practical 
implications of these findings will be discussed later.
9.3.2 Message qualities
The investigation of contestation opened up the possibility of studying the 
effects of message qualities in terms of the refuting arguments used by the 
objectors. In line with Hovland’s work, old themes such as the effects of 
making public the ‘vested interest' of the innovators, as well as new themes 
that emerged from risk communication studies that of citing uncertainties 
associated with research were investigated as message qualities.
Results showed that pointing out the uncertainties associated with the 
innovators’ assertions do affect the participants' views of the innovation in a 
similar way to when the majority of experts reject it outright. That is, when 
uncertainty of the results are cited as reasons for rejection it induced the 
same level of doubt about the innovation as that induced by a large group of 
experts rejecting it outright. This suggests that uncertainty is a more potent 
rejection reason than outright rejection. Previous studies that used the 
concept of uncertainty suggested that acknowledging uncertainties associated 
with the technology do not affect the trust in the source but the competence of 
the source (Johnson &SIovic, 1995; Frewer et al., 1998). In our study the 
uncertainty on its own did not affect trust, control or competence of either 
experts, trusted or distrusted, whereas an outright rejection affected the 
control measure. However, when uncertainty arguments were used by a 
majority of experts to reject an innovation, then the role played by the trusted
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source is crucial to the way they will be perceived in the future. It must be 
noted that in previous research 'uncertainty' has been operationalised 
differently to this study, referring to either probabilities associated with risk or 
as the unknown risks associated with the technology. In this study uncertainty 
referred to the way the objectors reject the innovation on the basis of being 
unsure about the manner in which the research has been conducted by the 
innovators.
The study investigated the effects of making known the vested interest of the 
innovative source by citing them as reasons for rejection as opposed to using 
academic reasons The study failed to replicate Hovland’s findings that when 
the vested interested on the source is known then influence of the source is 
reduced. It was argued that, unlike in Hovland’s study where the source was 
an individual, here the sources were pre-established groups whose vested 
interest is already known to participants and thus harder to manipulate by 
presenting different scenarios. Despite this, pre-existing beliefs about self- 
interest explained changes produced on the properties relating to the 
technology, the control of and trust in the distrusted source.
The results suggest that although self-interest of the sources was not 
experimentally manipulated, when self-interest was cited as reason for 
rejection it affected the way the innovations as well as the way the distrusted 
sources are perceived.
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9.4 Implications
9.4.1 Practical Implications
The fact that contested information has differential influence compared with 
uncontested information has many implications for the way risk information is 
diffused to the public. The main aim of risk communication is to inform and 
influence the public through effective information. It is noticed that the main 
form of information received by the public is through the media in the style of 
contestation. Thus, the main question that should be answered here is what is 
effective communication in contested situations?
The results show that the emphasis of the debated messages influence a 
variety of parameters in different ways. That is, by changing the focus of the 
discussion from risks to benefits the effect of influence may be altered. 
Different groups can use this to design their information in the promotion of 
their innovation. However, the influence is related not only to the promoting 
messages but also linked to the arguments used by the contesting groups 
whose choice of arguments is usually outside the control of the promoter. 
Knowing that the emphasis of messages affects perceptions is more useful to 
the refuting body (such as non-governmental organisations, pressure groups, 
etc) who having heard the promoters messages can design effective 
strategies by designing focusing on the issues upon which they want to have 
most effect (e.g. discrediting source, decreasing trust etc.).
When the experts used uncertainty arguments they induced different effects 
depending on the trust espoused in them. Thus, by selectively citing 
uncertainty as reasons for rejection, trusted groups can maintain and even 
boost their trust and perception of control. Opponents can also use this to 
their advantage and reduce the trust expressed in the trusted experts.
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The research also showed that the identities of the sources involved in the 
contestations in terms of their credibility rating as well as whether the conflict 
is between members of the same groups or between members from different 
groups, all affect some perceptions relating to the technology. However, this is 
mediated by the way the participants view the sources involved in the conflict. 
It was found that getting involved in conflict had more negative consequences 
for trusted sources than for distrusted sources in terms of perceived trust. This 
is the important finding that emerged related to the function served by source 
characteristics such as trust on risk perception.
Results showed that when sources are trusted they are seen in a particular 
way with expectations of how they should behave in different situations and 
the type of positions they would occupy in society in different contexts. In 
situations of conflict relating to high-risk technologies, trusted sources are 
expected to act as the "gatekeepers" or "watchdogs” of the technology and as 
such be the objectors in the contestations, regardless of the identity of the 
promoter. If they are not seen to be performing this role then the trust in them 
lessens and they are viewed as less in control of the technology as perceived 
earlier. That is, if trusted sources are not seen to be fulfilling their expected 
role then they are no longer trusted. This implies that although becoming 
involved in conflict may not be favourable for trusted sources, the alternative 
of avoiding debates has even greater negative implications for trusted 
sources. Getting involved in debates as the objector is crucial especially when 
uncertainty arguments are voiced by a large number of experts. This suggests 
that it is important for groups that are seen by the public to be the watchdogs 
of the technology to get involved in debates in order to maintain the trust 
espoused in them. This also suggests to the public that they (the trusted 
experts) are in control in the technology.
The study showed that when distrusted sources (in this case industry) 
undertook the role of the objector and opposed the promoters they too gained 
in terms of trust and control. This means that one possible mechanism by 
which the Government may change the public’s distrust in them to one of trust 
would be to act as the watchdogs, taking on the role of objectors. This is a
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function that could be served by Government agencies such as the Food 
Standard Agency, which was set up by the Government to fulfil such a role.
The number of experts involved in rejecting the innovation was shown to have 
an effect on the perceptions relating to the technology primarily as an 
interaction with the reasons cited for rejection. That is, when an innovation 
was rejected outright by a larger number of experts their views were believed. 
However when uncertainty is expressed about the innovative research then 
even a small number of experts’ rejection induce enough doubts in the 
participants’ minds to produce change. Further, when trusted experts used 
uncertainties in research arguments they maintained the trust expressed in 
them and appeared to be in control on the research in this technology. This 
implies that the types of arguments presented in the debates determine 
whether additional support from other experts is needed and whether 
credibility of the source becomes a critical factor in changing perceptions.
Two important points can be made here. Firstly, if conflict is to influence 
people’s perceptions a critical level of doubt has to be induced in people’s 
minds (Nemeth, 1987). This level can be induced through varying different 
arguments presented or the number of experts supporting the different 
arguments. Secondly, the presentation of uncertainties associated with the 
innovation implicitly casts greater doubts about innovations and the experts 
than outright rejections. This has a number of consequences that were not 
predicted by previous research.
It has been suggested in the risk literature that stating the uncertainties 
associated with innovative technologies may lead to greater public trust in the 
authorities and has been advocated as a strategy to enhance trust in 
Government and industry. The results of the study imply that this is not 
necessarily the case. Thus, more research needs to be conducted before 
such a strategy is undertaken. However, it should be noted that greater 
definitional clarification of “uncertainty’’ is required to ensure findings in this 
area are compatible.
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When vested interest of the promoters in the innovation was cited as the 
reasons for rejecting the innovation some interesting findings emerged. First, 
it was difficult to manipulate the existing representations participants had of 
the different sources in terms of their vested interest. That is, regardless of the 
manipulations participants saw the distrusted sources as having greater self 
interest in promoting a particular view and being less public minded than the 
trusted sources. Despite the failure of the manipulation the results showed 
that when vested interest was cited as reasons for rejection the participants 
took this to mean that the technology was sound. It suggests that participants 
expect experts to talk of academic reasons and only to mention self interest 
reasons when there are no academic ones to cite. Control and trust in 
sources were affected more when academic reasons were given than when 
self-interest ones were quoted. This was true for distrusted as well as trusted 
sources. The implication here is that the public have such strong 
representations regarding the self-interest of different groups involved in GM 
technology that they are hard to alter through information. Furthermore, the 
public expect experts to debate academic issues when there are serious 
problems associated with the technology and when this is not the case 
assume that the technology is sound. Thus, to be persuasive, experts will be 
better advised to stick to academic arguments rather than cite the vested 
interest of the opposing group.
9.4.2 Theoretical implications
Our model investigating the effects of contested information was based on 
Hovland et al's persuasion studies originating in the 1950’s. Our study 
extends their work by looking at the influence of source qualities and 
information qualities in a contested context as opposed to where there is a 
single source. In addition to making the studies in persuasion more in line with 
what is happening in the real world (contestation of information) this research 
thus also explores inter- group interactions thereby taking the investigations 
into the social realm. The research also attempted to integrate risk perception 
studies on trust with work on persuasion and influence.
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The results suggest that Hovland and colleagues work provided a good 
framework for the investigation of changes in perceptions by contested 
information, in this sense it could be argued that Hovland et al's findings are 
still relevant in the 21®^  century as they were in the 20^ despite claims by 
sociologists that the public do not have the same confidence in institutions 
and authorities as they did in the 1950’s (Giddens, 1990). The main 
discrepancy between our research and early persuasion findings relate to the 
vested interest of sources and is discussed below.
In Hovland’s studies when information source’s vested interest was made 
known to the participants, the amount of influence of the source diminished. 
Similarly, when sources argued for positions against their self-interest their 
influence increased. In our study when objections were raised citing vested 
interest, these objections were not heeded and perceived benefits increased. 
Also, citing academic reasons had a greater effect on the way the control of 
the sources and the trust in them was affected than when objections were 
raised highlighting the self-interest of the promoters. That is, in our study 
citing self-interest, as an objection did not increase the influence of the 
objectors, as would have been predicted by Hovland’s work, rather reducing 
it. The reason for this discrepancy may be attributed to the representations 
people have of the way experts conduct their debates in these situations. As 
discussed earlier the participants would expect scientists to cite academic 
reasons for rejecting an innovation and thus be influenced by those types of 
arguments more than when scientists use personal arguments such as those 
citing self-interest. It could be argued that rather than contradicting earlier 
research of Hovland, these results illustrate ways of extrapolating Hoveland’s 
results into a social setting where information from experts are contested.
In terms of the trust literature our research showed the way trust functions in 
situations of conflict. Previous studies have been concerned with components 
of trust and mechanisms involved in changing trust levels in different sources. 
Some theorists have argued for the investigation of trust by studying the 
functions it serves, in order to understand the links between risk
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communication and trust. By systematically investigating the changes in 
perceptions induced by sources of different trustworthiness occupying 
different positions in situations of conflict, the research has shown how trust 
mediates perceptions. That is, the research has shown the functioning of trust 
in a particular context. This is a new step in risk perception research that 
could be taken further. Also incorporating the work on trust within the 
persuasion studies adds a more socio- psychological grounding to research in 
risk perception.
9.5 Suggestions for future research
The studies reported in the thesis unavoidably have certain limitations. The 
studies investigating changes in participants' perceptions of the technology 
and the experts were conducted only on students. These should be replicated 
using a different sample group. The study comparing the effects of contested 
information with those of single sources only studied the effects of positive 
and negative information. Future studies should investigate the effect of 
uncertainty on risk perception. Mother and student group memberships were 
taken for granted and their identities assumed to be salient during the 
participation of the study. Future studies should address these issues.
In the discussion sections of each study many suggestions were made as to 
how that study could be improved further. For example, in studies three and 
four the contested information presented to the participants related to the 
benefits of the innovation and not of the risks. Future studies could change 
the emphasis of the innovation from benefits to risks and compare the effects. 
In addition concepts such as “group identity” and anxiety that were used to 
explain various findings should be measured in order that the assertions 
made can be tested.
In the final study, when perceived vested interest of the information sources 
was manipulated, no differential changes were evident in the manipulation 
checks, Future studies could present stronger messages to investigate
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whether perceived vested interests of different information sources are open 
to manipulation. The consequences of such actions on people's perceptions 
of the technology might then be exposed.
The research presented here investigated the influence of information when 
sources of different credibility are in conflict with each other. A series of 
studies could be designed to test the influence of sources in conflict when the 
difference in credibility between the sources is systematically varied. 
Furthermore, studies could investigate whether conflict between sources who 
are considered to be low in credibility has similar influence to conflict between 
sources of higher credibility.
Studies three and four investigate the influence of contested information on 
participant's perceptions relating to GM in three different contexts. In the first, 
the innovator's claims about the innovation was rejected out-right by objectors 
on the grounds that the innovation is useless as it does not address the 
problem. In the second the innovation was rejected because the objectors 
were uncertain about the way the research had been conducted. In the third, 
the innovation was rejected because of the vested interests of the innovators. 
Results showed that the type of context in which contestations took place had 
differential influence on participants' perceptions about the sources involved 
and the innovation. This theme could be investigated further by presenting 
different contexts, to identify common patterns of influence. The findings could 
be integrated to generate a model that to link credibility of sources in conflict, 
context of contestations and influence.
As mentioned in chapter 4,the Elaboration Likelihood Model (Cacioppo, Petty, 
Kao and Rodriguez, 1986) and Systematic-Heuristic model (Chaiken, 
Liberman & Eagly, 1989) have also addressed similar issues to those 
investigated in this research. These models offer frameworks to explain 
influence based on source and message characteristics. One possible 
extension would be to see whether findings of present research can be 
subsumed within these models. Further studies to test the validity of these 
alternative explanations may then be generated.
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Changes in the way research is funded in universities involving greater 
collaborations with industry may mean that in the future differences in who is 
perceived by the public as a trustworthy information source may be eroded. 
The consequence of this in terms of designing effective communication 
programmes should be investigated. One way this could be addressed would 
be to study the influence of sources of varying credibility working as a 
consortium or in partnerships.
In the present research the influence of sources in conflict was investigated. 
The studies addressed the influence that ensued when the contested 
information was presented in the same article. As illustrated in Appendix 5, 
the contestations in the media were of two different types; in type one the 
refutations were presented at the same time as the promotion. This was 
researched in these studies. In type two a particular view of the technology is 
presented on one day to be refuted by different groups on subsequent days. 
This style of contestation may induce different type of changes in perceptions 
to those observed in our research and should also be studied in detail. 
However, conducting such a research programme would involve the 
assessment of participants’ perceptions over many days requiring a longer- 
term commitment of those taking part in the study.
In the present series of studies, university scientists were chosen as the 
trusted source and industrial scientists as the distrusted source as they were 
shown in many surveys and previous studies to be the experts who were 
trusted and distrusted by the public respectively. These two groups were 
equal in expertise and were credible as both the promoters and objectors of 
innovations relating to genetic modification. However, university scientists 
also occupy a special position in relation to the university students selected as 
the sample in this study. It could be argued that university students may 
identify with the lecturers and thus be influenced by them more than they 
would be by another trusted source. In order to eliminate such a possibility the 
studies should be repeated on sample groups other than students.
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9.6 Conclusions
This chapter presented the main findings of the studies together with the 
implications of the results to both theory and application. Possible ways of 
improving risk communications both from the perspective of the promoters 
and the objectors on the innovations are highlighted. Strategies for increasing 
public trust both for distrusted experts and trusted experts are suggested. It is 
argued that early persuasion studies of Hovland et al are still relevant to 
present work and can be usefully extended to incorporate inter-group conflict. 
The advantages of amalgamating studies on trust with persuasion research 
are noted.
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University of Surrey
Producing and regulating Foods 
What do you think. . .  ?
Instructions
Please read the instructions carefully
If you are unsure at anytime as to what to do please
ask me.
Please answer all the questions 
Thank you for your time
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A. Personal details
1. Your name or initials p lease____________________________________________
2. Are you male or female? (please circle) male / female
3. What is your age?  years
4. No of children  5. Ages of children ____________
6. Roughly how much money do you spend on your weekly shopping on food, 
excluding alcohol and other non-food stuff? _____   .
Are you a member of;
7. any environmental group (e.g. Greenpeace; Friends of the Earth) yes/no .
If yes, which?__________________________________
8. any religious organisation (e.g. Church of Scotland) yes/no .
If yes, which? ______________________________ _
9. any political party (e.g. Conservative / Liberal Democrats / Labour) yes/no .
If yes, which? _________________________________
10. Do you have any connections with the biotechnology industry
(e.g. worker, activist, researcher or a relative of any of the above)? yes/no .
If yes, which?______________________________
B. Imagine that you are doing your weeldy food shopping in the local 
supermarket. You come across a can of food with a label saying 
‘^GENETICALLY MODIFIED^\
1. What do you understand by genetically modified when it is referring to foods?
2. How do you feel about genetically modified foods?
3. What kind of things do you think you might consider doing about genetically 
modified foods sold in super markets (circle as appropriate)?:
join an activist group to campaign against genetically modified foods 
write to my MP in protest ^
boycott genetically modified foods in the shops 
write to my MP in support 
campaign for genetically modified foods 
actively choose genetically modified foods 
campaign against genetically modified foods 
only buy food in shops that do not sell genetically modified foods 
some other action, specify 
do nothing
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4. Have you in the past done something about genetically modified foods. yes /no. 
If yes, please say what you have done (circle as appropriate):
joined an activist group to campaign against genetically modified foods 
wrote to my MP in protest 
boycotted the foods in the shops 
wrote to my MP in support 
campaigned for genetically modified foods 
actively chose genetically modified foods 
campaigned against genetically modified foods 
only buy food in shops that do not sell genetically modified foods 
some other action, specify 
nothing
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C. This section is interested in the way you think and feel about the use of genetic 
engineering to produce food. There are no right or wrong answers. Please circle 
the appropriate number between 1-7 to reflect your thoughts and feelings.
Before you answer each question please keep in mind that each question 
relates to ^genetic modified foods \
1. Please indicate the extent to which you think this is unethical 
extremely unethical 1 2 3 4 5 6 7 extremely ethical
2. Please indicate the extent to which you think it is harmful
extremely harmful 1 2 3 4 5 6 7 extremely harmless
3. Please indicate the extent to which you think it is beneficial
extremely unbenefitial 1 2 3 4 5 6 7 extremely beneficial
4. Please indicate the extent to which you think it is unnatural
extremely unnatural 1 2 3 4 5 6 7 extremely natural
5. Please indicate the extent to which you think it is risl<y
extremely risky 1 2 3 4 5 6 7 not at all risky
6. Please indicate the extent to which you think it is tampering with nature
definitely tampering with 1 2 3 4 5 6 7 not tampering with nature at
nature all
7. Please indicate the extent to which you think it has advantages
no advantages at all 1 2 3 4 5 6 7 many advantages
8. Please indicate the extent to which you think it is likely to have negative effect on 
animal welfare
has negative effects 1 2 3 4 5 6 7 no negative effects
9. Please indicate the extent to which you think it is will have long term effects
no long term effects 1 2 3 4 5 6 7 have long term effects
10. Please indicate the extent to which you think it is important
extremely unimportant 1 2 3 4 5 6 7 extremely important
11. Please indicate the extent to which you personally worry about it 
extremely worried 1 2 3 4 5 6 7 not at all worried
12. Please indicate the extent to which you think it is necessary
extremely unnecessary 1 2 3 4 5 6 7 extremely necessary
13. Please indicate the extent to which you think it is immoral
totally immoral 1 2 3 4 5 6 7 not at all immoral
14. Please indicate the extent to which you personally object to it
totally object to it 1 2 3 4 5 6  7 do not object at all
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15. Please indicate the extent to which you think it will create inequaliiies is society 
does not create 1 2 3 4 5 6 7 creates inequalities
inequalities
16. Please indicate the extent to which you think it is dangerous
not at all dangerous 1 2 3 4 5 6 7 extremely dangerous
D. We all have to deal with scientiHc information and science related problems 
in our daily life. It may be changing a fuse wire, programming the video or 
making sense of food labels on cans and packages. The following section is on 
how you feel about such science and technology related things. There are no 
right or wrong answers. Please be frank.
For each of the items below please circle the appropriate number between 1-7 to show 
how much you agree or disagree with the item. For example, strongly disagree(l), 
disagi^ee (2) slightly disagi^ee(3), neither agree or disagree(4), slightly agree(5), 
agree(6), strongly agree (7).
strongly strongly 
disagree agree
1 .1 feel insecure about my ability to learn 
about new scientific things
1 2 3 4 5 6 7
2. When it comes to science related things, I 
give up before completing them
1 2 3 4 5 6 7
3 .1 am capable of dealing with scientific 
problems
1 2 3 4 5 6 7
4. If I need to know some scientific 
information I can look it up
1 2 3 4 5 6 7
5. If something looks technical, I will not 
even bother to try it.
1 2 3 4 5 6 7
6. When unexpected technical problems 
occur, I don’t handle them well
1 2 3 4 5 6 7
7 .1 can learn science related matters if I set 
my mind to it
1 2 3 4 5 6 7
8. When trying to learn something scientific, 
I soon give up if I am not initially successful
1 2 3 4 5 6 7
9. New technology is something I can handle 1 2 3 4 5 6 7
10. I avoid facing scientific information 1 2 3 4 5 6 7
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Below is a short summary on genetically modified foods and 
regulations
G en e  te c h n o lo g y  in v o lv e s  th e  t ra n s fe r  o f  g e n e tic  m a te r ia l f r o m  
o ne  l iv in g  th in g  to  a n o th e r. T hese  l iv in g  th in g s  m a y  be  a n im a ls , 
p la n ts  o r  m ic ro -o rg a n is m s  (s u c h  as ye a s t). T h e re  are p o te n t ia l ly  
m a n y  uses fo r  gene  te c h n o lo g y , o ne  o f  w h ic h  is  fo o d  
p ro d u c t io n .
In  fo o d  p ro d u c t io n  th e  use o f  gene  te c h n o lo g y  c o u ld  e n a b le  th e  
tra n s fe r  o f  d e s ira b le  c h a ra c te r is t ic s  f r o m  one  l iv in g  th in g  to  
a n o th e r, le a d in g  fo r  e x a m p le , to  less fa t ty  m e a t p ro d u c t io n  in  
a n im a ls , g re a te r d isease  re s is ta n c e  in  p la n ts  o r  im p ro v e d  ye as ts  
fo r  b a k in g .
F o o d  re g u la t io n s  are s ta tu to ry  la w  th a t  sets l im i t s  o n  w h a t  is  
le g a l ly  a llo w e d  a n d  w h a t  is  n o t. I t  g iv e s  F o o d  m a n u fa c tu re rs  a 
s ta n d a rd  th a t  th e y  are e x p e c te d  to  m e e t in  te rm s  o f  q u a l i t y  a n d  
s a fe ty  o f  fo o d s . R e g u la t io n s  s u c h  as la b e ll in g  se ek  to  in fo r m  th e  
p u b l ic  o f  th e  in g re d ie n ts  u sed  in  th e  p ro d u c t.
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H. This section is to find out what your thoughts and feeling are about the use of 
genetic modification in the production of foods. There are no right or wrong 
answers to these questions. Please do not spend too much time on any one 
statement but give the answer which seems to describe how you generally feel.
For each of the items below please circle the appropriate number between 1-7 to show 
your feelings. For example;
none - 1 medium - 4 high - 6
extremely small - 2 moderately high -5 extremely high - 7
small - 3
extremely 
none high
1. What degree o f n's/c do you think there is to you 
personally from the application of genetic 
engineering to food production? 1 2 3 4 5 6 7
2. What degree of risk do you think there is to 
future generations from the application of genetic 
engineering to food production? 1 2 3 4 5 6 7
3. What degree of risk do you think there is to the 
environment from the application of genetic 
engineering to food production? 1 2 3 4 5 6 7
4. What degree o f risk do you think there is ioyour 
children from the application o f genetic 
engineering to food production? 1 2 3 4 5 6 7
5, What degree of benefit do you think there is to 
you personally from the application of genetic 
engineering to food production? 1 2 3 4 5 6 7
6. What degree of benefit do you think there is to 
your children from the application of genetic 
engineering to food production? 1 2 3 4 5 6 7
7. What degree of benefit do you think there is to 
X\\Q future generations from the application of 
genetic engineering to food production? 1 2 3 4 5 6 7
8. What degree of benefit do you think there is to 
the environment from the application of genetic 
engineering to food production? 1 2 3 4 5 6 7
9. How much control do you t h i n k p e r s o n a l l y  
have over the application of genetic engineering to 
food production? 1 2 3 4 5 6 7
10. How much conti^ol do you think the average 
person have over the application of genetic 
engineering to food production? 1 2 3 4 5 6 7
11. How much control do you think scientists 
have over the application of genetic engineering to 
food production? 1 2 3 4 5 6 7
12. How much control do you think the 
government has over the application o f genetic 
engineering to food production? 1 2 3 4 5 6 7
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I. The following section is about the regulations that control foods 
produced by the process of genetic modification. We are interested 
in the regulations relating to ’’labelling” - that is, what is written on 
the label about the way the food was produced and what the product 
contains. Although the questions are mainly on the issue of labelling 
there are some questions on other aspects of regulations. We are 
interested in finding out what you would like as regulations. Please 
answer as franldy as you can. Your replies will be treated in 
complete confidence.
1. Who would you like to see in charge o f formulating the regulations that deals with
a European Union regulators yes / no
b. UK parliament yes / no
c. Industry yes / no
d. Independent panel of judges yes / no
e. Ministry of Health yes / no
f. Scientific organisations yes / no
g. World Health Organisation (WHO) yes / no
h. Ethics committee (e.g. National committee of Inquiry). yes / no
i. Ministry of Agriculture Food and Fisheries (MAFF). yes / no
j. National public bodies 
(e.g. Consumer association).
yes / no
k. Some other organisation:
If yes, name of this organisation......................... yes / no
2. Who would you like to see in charge o f monitoring that labelling regulations are 
complied with? (circle for each of the items below):
a European Union regulators yes / no
b. UK parliament yes / no
c. Industiy yes / no
d. Independent panel of judges yes / no
e. Ministry of Health yes / no
f. Scientific organisations yes / no
g. World Health Organisation (WHO) yes / no
h. Ethics committee (e.g. National committee of Inquiry). yes / no
i. Ministry of Agriculture Food and Fisheries (MAFF). yes / no
j. National public bodies 
(e.g. Consumer association).
yes / no
k. Some other organisation:
If yes, name of this organisation......................... yes / no
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5. Who do you think should pay fo r the monitoring that labelling regulations are 
complied with? (circle for each of the items below):
a European Union regulators yes / no
b. UK parliament yes / no
c. Industry yes / no
d. World Health Organisation (WHO) yes / no
e. Ministry of Health yes / no
f. Scientific organisations yes / no
g. Ministry of Agriculture Food and Fisheries (MAFF). yes / no
h. National public bodies (e.g. Consumer association).
i. The consumer yes / no
j. Some other organisation:
If yes, name of this organisation......................... yes / no
4. Who do you think should advise on regulations relating to genetically modified
a. The food advisory committee yes / no
b. Environmental groups: yes / no
c. General public yes / no
d. Government scientific officers yes / no
e. University research scientists yes / no
f. Industry scientists yes / no
g. Legal experts yes / no
h. Consumer associations yes / no
i. Different organisation: If yes, name of organisation yes / no
5. How much trust do you have in their advice{ckc\Q for each of the items below)?:
extremely
untrustwort
extremely 
ly trustworthy
a. The food advisory committee 1 2 3 4 5 6 7
b. Environmental groups 1 2 3 4 5 6 7
c. General public 1 2 3 4 5 6 7
d. Government scientific officers 1 2 3 4 5 6 7
e. University research scientists 1 2 3 4 5 6 7
f. Industiy scientists 1 2 3 4 5 6 7
g. Legal experts 1 2 3 4 5 6 7
h. Consumer associations 1 2 3 4 5 6 7
i. Different organisation: If yes, name of 
organisation.........................
1 2 3 4 5 6 7
Thank you for your co-operation
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A. Personal details
1. Your name or initials p lease____________________________________________
2. Are you male or female? (please circle) male / female
3. What is your age?  years
4. No of children  5. Ages of children_________________
6. Roughly how much money do you spend on your weekly shopping on food, 
excluding alcohol and other non-food stuff? ___________________.
Are you a member of:
7. any environmental group (e.g. Greenpeace; Friends of the Earth) yes/no .
If yes, which?__________________________________
8. any religious organisation (e.g. Church of Scotland) yes/no .
If yes, which? _______________________________
9. any political party (e.g. Conservative / Liberal Democrats / Labour) yes /no.
If yes, which? _________________________________
10. Do you have any connections with the biotechnology industry
(e.g. worker, activist, researcher or a relative of any of the above)? yes/no .
If yes, which?______________________
B. Imagine that you are doing your weekly food shopping in the local 
supermarket. You come across a can of food with a label saying
“  GENETICALL Y MODIFIED^\
1. What do you understand by genetically modified when it is referring to foods?
2. How do you feel about genetically modified foods?
3. What kind of things do you think you might consider doing about genetically 
modified foods sold in super markets (circle as appropriate)?:
join an activist group to campaign against genetically modified foods 
write to my MP in protest 
boycott genetically modified foods in the shops 
write to my MP in support 
campaign for genetically modified foods 
actively choose genetically modified foods 
campaign against genetically modified foods 
only buy food in shops that do not sell genetically modified foods
some other action, specify____________________ .
do nothing
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4. Have you in the past done something about genetically modified foods. yes /no . 
If yes, please say what you have done (circle as appropriate):
joined an activist group to campaign against genetically modified foods
wrote to my MP in protest
boycotted the foods in the shops
wrote to my MP in support
campaigned for genetically modified foods
actively chose genetically modified foods
campaigned against genetically modified foods
only buy food in shops that do not sell genetically modified foods
some other action, specify
nothing
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c .  This section is interested in the way you think and feel about the use of genetic 
engineering to produce food. There are no right or wrong answers. Please circle 
the appropriate number between 1-7 to reflect your thoughts and feelings.
Before you answer each question please keep in mind that each question 
relates to * genetic modified foods \
1. Please indicate the extent to which you think this is unethical 
extremely unethical 1 2 3 4 5 6 7 extremely ethical
2. Please indicate the extent to which you think it is harmful
extremely harmful 1 2 3 4 5 6 7 extremely harmless
3. Please indicate the extent to which you think it is beneficial
extremely unbenefitial 1 2 3 4 5 6 7 extremely beneficial
4. Please indicate the extent to which you think it is unnatural
extremely unnatural 1 2 3 4 5 6 7 extremely natural
5. Please indicate the extent to which you think it is risky
extremely risky 1 2 3 4 5 6 7 not at all risky
6. Please indicate the extent to which you think it is tampering with nature
definitely tampering with 1 2 3 4 5 6 7 not tampering with nature at
nature all
7. Please indicate the extent to which you think it has advantages
no advantages at all 1 2 3 4 5 6 7 many advantages
8. Please indicate the extent to which you think it is likely to have negative effect on 
animal welfare
has negative effects 1 2 3 4 5 6 7 no negative effects
9. Please indicate the extent to which you think it is will have long term effects
no long term effects 1 2 3 4 5 6 7 have long term effects
10. Please indicate the extent to which you think it is important
extremely unimportant 1 2 3 4 5 6 7 extremely important
11. Please indicate the extent to which you personally worry about it 
extremely worried 1 2 3 4 5 6 7 not at all worried
12. Please indicate the extent to which you think it is necessary
extremely unnecessary 1 2 3 4 5 6 7 extremely necessary
13. Please indicate the extent to which you think it is immoral
totally immoral 1 2 3 4 5 6 7 not at all immoral
14. Please indicate the extent to which you personally object to it
totally object to it 1 2 3 4 5 6  7 do not object at all
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15. Please indicate the extent to which you think it will create inequalities is society 
does not create 1 2 3 4 5 6 7 creates inequalities
inequalities
16. Please indicate the extent to which you think it is dangerous
not at all dangerous 1 2 3 4 5 6 7 extremely dangerous
D. We all have to deal with scientific information and science related problems 
in our daily life. It may be changing a fuse wire, programming the video or 
making sense of food labels on cans and packages. The following section is on 
how you feel about such science and technology related things. There are no 
right or wrong answers. Please be frank.
For each of the items below please circle the appropriate number between 1-7 to show 
how much you agree or disagree with the item. For example, strongly disagree(l), 
disagree (2) slightly disagree(3), neither agree or disagree(4), slightly agree(5), 
agt^ee(6), strongly agi^ee(7),
strongly strongly 
disagree agree
1 .1 feel insecure about my ability to learn 
about new scientific things
1 2 3 4 5 6 7
2. When it comes to science related things, I 
give up before completing them
1 2 3 4 5 6 7
3 .1 am capable of dealing with scientific 
problems
1 2 3 4 5 6 7
4. If I need to loiow some scientific 
information I can look it up
1 2 3 4 5 6 7
5. If something looks technical, I will not 
even bother to try it.
1 2 3 4 5 6 7
6. When unexpected technical problems 
occur, I don’t handle them well
1 2 3 4 5 6 7
7 .1 can learn science related matters if I set 
my mind to it
1 2 3 4 5 6 7
8. When trying to learn something scientific, 
I soon give up if I am not initially successful
1 2 3 4 5 6 7
9. New technology is something I can handle 1 2 3 4 5 6 7
10.1 avoid facing scientific information 1 2 3 4 5 6 7
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Below is a short summary on genetically modified foods
G en e  te c h n o lo g y  in v o lv e s  th e  tra n s fe r  o f  g e n e tic  m a te r ia l f r o m  
o ne  l iv in g  th in g  to  a n o th e r. T hese  l iv in g  th in g s  m a y  be  a n im a ls , 
p la n ts  o r  m ic ro -o rg a n is m s  (s u c h  as ye as t). T h e re  are p o te n t ia l ly  
m a n y  uses fo r  gene  te c h n o lo g y , o ne  o f  w h ic h  is  fo o d  
p ro d u c t io n .
In  fo o d  p ro d u c t io n  th e  use o f  gene  te c h n o lo g y  c o u ld  e n a b le  th e  
tra n s fe r  o f  d e s ira b le  c h a ra c te r is t ic s  f r o m  one  l iv in g  th in g  to  
a n o th e r, le a d in g  fo r  e x a m p le , to  less fa t ty  m e a t p ro d u c t io n  in  
a n im a ls , g re a te r d isease  re s is ta n c e  in  p la n ts  o r  im p ro v e d  yeasts  
fo r  b a k in g .
F o o d  re g u la t io n s  are s ta tu to ry  la w  th a t  sets l im i t s  o n  w h a t  is  
le g a lly  a llo w e d  a n d  w h a t  is  n o t. I t  g iv e s  F o o d  m a n u fa c tu re rs  a 
s ta n d a rd  th a t  th e y  are e x p e c te d  to  m e e t in  te rm s  o f  q u a l i ty  a nd  
s a fe ty  o f  fo o d s . R e g u la t io n s  s u c h  as la b e ll in g  seek to  in fo r m  th e  
p u b l ic  o f  th e  in g re d ie n ts  u se d  in  th e  p ro d u c t.
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F. This section is to find out what your thoughts and feeling are about the use of 
genetic modification in the production of foods. There are no right or wrong 
answers to these questions. Please do not spend too much time on any one 
statement but give the answer which seems to describe how you generally feel.
For each of the items below please circle the appropriate number between 1-7 to show 
your feelings. For example;
none - 1 medium - 4 , high - 6
extremely small - 2 moderately high -5 extremely high - 7
small - 3
extremely 
none high
1. What degree of risk do you think there is to you 
personally from the application of genetic 
engineering to food production? 1 2 3 4 5 6 7
2. What degree of risk do you think there is to 
future generations from the application o f genetic 
engineering to food production? 1 2 3 4 5 6 7
3. What degree of risk do you think there is to the 
environment from the application of genetic 
engineering to food production? 1 2 3 4 5 6 7
4. What degree of risk do you think there is to your 
children from the application of genetic 
engineering to food production? 1 2 3 4 5 6 7
5. What degree o f benefit do you think there is to 
you personally from the application of genetic 
engineering to food production? 1 2 3 4 5 6 7
6. What degree of benefit do you think there is to 
your children from the application of genetic 
engineering to food production? 1 2 3 4 5 6 7
7. What degree of benefit do you think there is to 
ÛIQ future generations from the application of 
genetic engineering to food production? 1 2 3 4 5 6 7
8. What degree of benefit do you think there is to 
the environment from the application of genetic 
engineering to food production? 1 2 3 4 5 6 7
9. How much control do you Ûvmkyou personally 
have over the application o f genetic engineering to 
food production? 1 2 3 4 5 6 7
10. How much control do you think the average 
person have over the application of genetic 
engineering to food production? 1 2 3 4 5 6 7
11. How much control do you think scientists 
have over the application of genetic engineering to 
food production? 1 2 3 4 5 6 7
12. How much control do you think the 
government has over the application of genetic 
engineering to food production? 1 2 3 4 5 6 7
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6. How much trust do you have in the following group's advice(ckc\Q as 
appropriate for each of the items below)?:
extremely
untrustwort
extremely 
ly trustworthy
a. The food advisory committee 1 2 3 4 5 6 7
b. Environmental groups 1 2 3 4 5 6 7
c. General public I 2 3 4 5 6 7
d. Government scientific officers 1 2 3 4 5 6 7
e. University research scientists 1 2 3 4 5 6 7
f. Industry scientists 1 2 3 4 5 6 7
g. Legal experts 1 2 3 4 5 6 7
h. Consumer associations 1 2 3 4 5 6 7
i. Different organisation: If yes, name of 
organisation.........................
1 2 3 4 5 6 7
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Message from the Consumer Association
The following message is a transcript of a radio programme 
broadcast on the 1st of September 1998.
Referring to genetically modified foods, a spokesperson for the consumer 
association said:
"The overriding worry is that not enough is known about the behaviour of 
genes once they are released and, since genetically modified organisms can 
migrate, mutate and multiply, any mistakes could be irreversible. It raises 
questions about the long-term effects when a wide range of products are 
consumed. We cannot be sure how they will interact,”
############
Message from the Department of Health
The following message is a transcript of a radio programme 
broadcast on the 1st of September 1998.
Referring to genetically modified foods, a spokesperson for the department of 
health said:
“Fruits and vegetables can be genetically engineered to contain higher levels 
of certain nutrients - for example, vitamins C and E. This may offer protection 
against certain diseases like cancer. Further, genetically modified foods carry 
very little risk to the person consuming it. The information provided has been 
derived from the best scientific information available.”
############
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Questions relating source and message qualities
This section is to find out what your thoughts and feeling are about the 
information you have read and the sources giving the information. There are no 
right or wrong answers to these questions. Please do not spend too much time on 
any one statement bnt give the answer, which seems to describe how you 
generally feel.
The following statements relate to the information from the 
^Department o f Health
For each of the items below please circle a number between 1-7 to show how you 
think or feel. For example, extremely unconfident - 1, unconfident - 2, moderately 
unconfident - 3, neither confident or unconfident - 4, moderately confident - 5, very 
confident - 6, extremely confident - 7.
1. To what extent do you think this information was trustworthy!
not at all 1 2 3 4 5 6 7 extremely
trustworthy trustworthy
2. To what extent do you think this information was accurate!
extremely 1 2 3 4 5 6 7 extremely accurate
inaccurate
3. To what extent do you think this information was factual!
not factual 1 2 3 4 5 6 7 extremely factual
4. To what extent do you think this information was distorted!
not distorted 1 2 3 4 5 6 7 extremely distorted
5. To what extent do you think this information was truthful!
not truthful 1 2 3 4 5 6 7 extremely truthful
6. To what extent do you think this information was biased!
not biased 1 2 3 4 5 6 7 extremely biased
7. To what extent do you think this information source is likely to withhold 
information about the risk from the public?
not likely to 1 2 3  4 5 6 7  extremely likely to
withhold information withhold information
8. To what extent do you think this information source has the freedom  to provide 
information to the public?
no freedom at all 1 2 3 4 5 6 7 great deal of freedom
9. To what extent do you think the information source had a vested interest in 
promoting a particular view about the risk?
no vested interest 1 2 3 4 5 6 7 great deal of vested
interest
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10. To what extent do you think this information source has been/?roven wrong in 
the past?
not proven wrong 1 2 3 4 5 6 7 always proven wrong
in the past in the past
11. To what extent do you think this information source is Jmowledgeable about the 
risks?
not 1 2 3 4 5 6 7 extremely
knowledgeable knowledgeable
12. To what extent do you think this information source feels a responsibility to 
provide accurate risk information to the public?
no responsibility 1 2 3 4 5 6 7 extremely great
responsibility
13. To what extent do you think this information source is expert in the area of risk? 
not expert 1 2 3 4 5 6 7 extremely expert
14. To what extent do you think this information source provides sensationalised 
information about the risks?
not sensationalised 1 2 3 4 5 6 7 extremely
at all sensationalised
15. To what extent do you think this information source has a good track record of 
providing information about the risks?
not good at all 1 2 3 4 5 6 7 extremely good
16. To what extent do you think this information source is accountable to others if 
mistakes are made in the information provided?
not accountable 1 2 3 4 5 6 7 extremely accountable
17. To what extent do you think this information source is concerned about public 
welfare?
not at all concerned 1 2 3 4 5 6 7 extremely concerned
18. To what extent are you personally in favour of using this information source to 
obtain information about the risk?
not at all in favour 1 2 3 4 5 6 7 extremely in favour
"^Consumer Association
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Items relating to perceptions of risks, benefits, control and trust
This section is to find out what your thoughts and feeling are about the use of 
genetic modification in the production of foods. There are no right or wrong 
answers to these questions. Please do not spend too much time on any one 
statement but give the answer, which seems to describe how you generally feel.
For each of the items below please circle the appropriate number between 1-7 to show 
your feelings. For example;
none - 1 medium - 4 high - 6
extremely small - 2 moderately high -5 extremely high - 7
small - 3
extremely 
none high
1. What degree of risk do you think there is to you 
personally from the application of genetic 
engineering to food production? 1 2 3 4 5 6 7
2. What degree of risk do you think there is to 
future generations from the application o f genetic 
engineering to food production? 1 2 3 4 5 6 7
3. What degree of risk do you think there is to the 
environment from the application of genetic 
engineering to food production? 1 2 3 4 5 6 7
4. What degree of risk do you think there is Xoyour 
children from the application of genetic 
engineering to food production? 1 2 3 4 5 6 7
5. What degree of benefit do you think there is to 
you personally from the application of genetic 
engineering to food production? 1 2 3 4 5 6 7
6. What degree of benefit do you think there is to 
your children from the application o f genetic 
engineering to food production? 1 2 3 4 5 6 7
7. What degree of benefit do you think there is to 
the future generations from the application of 
genetic engineering to food production? 1 2 3 4 5 6 7
8. What degree of benefit do you think there is to 
the environment from the application of genetic 
engineering to food production? 1 2 3 4 5 6 7
9. How much control do you think j/oz/ personally 
have over the application of genetic engineering to 
food production? 1 2 3 4 5 6 7
10. How much contj'ol do you think the average 
person have over the application of genetic 
engineering to food production? 1 2 3 4 5 6 7
11. How much control do you think scientists have 
over the application of genetic engineering to food 
production? 1 2 3 4 5 6 7
12. How much conti'ol do you think the 
government has over the application of genetic 
engineering to food production? 1 2 3 4 5 6 7
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How much trust do you have in the following gi'oup 's advice{dwz\Q as appropriate 
for each of the items below)?:
extremely
untrustwort
extremely 
ly trustworthy
a. The food advisory committee 1 2 3 4 5 6 7
b. Environmental groups 1 2 3 4 5 6 7
c. General public 1 2 3 4 5 6 7
d. Government scientific officers 1 2 3 4 5 6 7
e. University research scientists 1 2 3 4 5 6 7
f  Industry scientists 1 2 3 4 5 6 7
g. Legal experts 1 2 3 4 5 6 7
h. Consumer associations 1 2 3 4 5 6 7
T h a n k  y o u  fo r  f i l l in g  in  th e  q u e s tio n n a ire
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Appendix 3: Scenarios and measures used In study 3 part 2
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Contested messages presented to the participants in the different
experimental conditions
Please read the following message
On the 10^  ^of August 1998 a World in Action programme featured Dr. Pusztai, 
an eminent scientist from the Scotland’s Rowett Institute. His research on the 
long term health effects of GM food revealed that rats fed on 2 different kinds 
of genetically modified potatoes showed a slight decrease in growth and an 
effect on the immune system due to transferred genes. On the same day a 
Rowett Research Institute press release stated that feeding GM potatoes in 
experiments had led to reduced growth and affected immune system 
functions and called for further research. Two days later the Rowett Institute 
published another press release announcing that Dr. Pusztai had been 
suspended and would be retiring. It transpired that Dr. Pusztai’s experiments 
involving GM material were incomplete and the Rowett Research Institute’s 
press release had mis-reported the scientific findings of the experiments.
The announcement of Dr. Pusztai’s retirement fuelled speculation that the 
authorities were attempting to suppress scientific evidence of potential 
dangers of GM foods. Dr. Pusztai received support from other scientists 
concerned at his treatment by the Institute.
In addition to this controversial public debate in the media on Dr. Pusztai’s 
research, claims are made by a group of *eminent scientists from a British 
university that the abnormal growth of the rats was not due to the transferred 
genes themselves but rather the result of the mechanism that was employed 
to insert the gene. They claim they have developed an alternative method of 
gene transfer which not only shows none of the negative effects found by Dr. 
Pusztai but is also easier to use. They argue that this new technique is a 
breakthrough in the field of bioengineering which will make the transfer of 
genes between species easier, resulting in cheaper and more nutritious food 
that will have substantial benefits for the public in the near future.
* eminent industrial scientists at Zeneca
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In a comprehensive survey of University experts in biotechnology, 78% of 
them supported these claims that the abnormal growth of the rats are due to 
the insertion mechanism and that the new technique is a break through with 
many advantages. The others (22%) that rejected the claims argue that the 
insertion mechanism is not the cause for the under development of the rats 
and their immune functions. They cite the "promoter" that is used to switch on 
the gene as causing the deficient immune functioning and development in the 
rats fed on GM food.
In a comprehensive survey of University experts in biotechnology, 78% of
them supported these claims that the abnormal growth of the rats are due to 
the insertion mechanism and the new technique is a break through with many 
advantages. The others (22%) that rejected the claims argue that there is 
too much uncertainty about the evidence to make any clear judgements. They 
claim that there is insufficient evidence to say whether it was the insertion 
technique or the gene transfer that produced such an effect. Further, that 
there are problems with the samples used and the method of analysis.
In a comprehensive survey of University experts in biotechnology, 22% of 
them supported these claims that the abnormal growth of the rats are due to 
the insertion mechanism and that the new technique is a break through with 
many advantages. The others (78%) that rejected the claims argue that the 
insertion mechanism is not the cause for the under development of the rats 
and their immune functions. They cite the "promoter" that is used to switch on 
the gene as causing the deficient immune functioning and development in the 
rats fed on GM food.
289
In a comprehensive survey of University experts in biotechnology, 22% of 
them supported these claims that the abnormal growth of the rats are due to 
the insertion mechanism and the new technique is a break through with many 
advantages. The others (78%) that rejected the claims argue that there is 
too much uncertainty about the evidence to make any clear judgements. They 
claim that there is insufficient evidence to say whether it was the insertion 
technique or the gene transfer that produced such an effect. Further, that 
there are problems with the samples used and the method of analysis.
In a comprehensive survey of biotechnology experts in the pharmaceutical 
industry, 78% of them supported these claims that the abnormal growth of 
the rats are due to the insertion mechanism and that the new technique is a 
break through with many advantages. The others (22%) that rejected the 
claims argue that the insertion mechanism is not the cause for the under 
development of the rats and their immune functions. They cite the "promoter" 
that is used to switch on the gene as causing the deficient immune functioning 
and development in the rats fed on GM food.
In a comprehensive survey of biotechnology experts in the pharmaceutical 
industry, 78% of them supported these claims that the abnormal growth of 
the rats are due to the insertion mechanism and the new technique is a break 
through with many advantages. The others (22%) that rejected the claims 
argue that there is too much uncertainty about the evidence to make any clear 
judgements. They claim that there is insufficient evidence to say whether it 
was the insertion technique or the gene transfer that produced such an effect. 
Further, that there are problems with the samples used and the method of 
analysis.
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In a comprehensive survey of biotechnology experts in the 
pharmaceutical industry, 22% of them supported these claims that the 
abnormal growth of the rats are due to the insertion mechanism and that the 
new technique is a break through with many advantages. The others (78%) 
that rejected the claims argue that the insertion mechanism is not the cause 
for the under development of the rats and their immune functions. They cite 
the "promoter" that is used to switch on the gene as causing the deficient 
immune functioning and development in the rats fed on GM food.
In a comprehensive survey of biotechnology experts in the pharmaceutical 
industry, 22% of them supported these claims that the abnormal growth of 
the rats are due to the insertion mechanism and the new technique is a break 
through with many advantages. The others (78%) that rejected the claims 
argue that there is too much uncertainty about the evidence to make any clear 
judgements. They claim that there is insufficient evidence to say whether it 
was the insertion technique or the gene transfer that produced such an effect. 
Further, that there are problems with the samples used and the method of 
analysis.
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Measures relating to the experimental manipulations
This section is to find out what your thoughts and feeling are about the 
information you have read and the sources giving the information. There are no 
right or wrong answers to these questions. Please do not spend too much time on 
any one statement but give the answer which seems to describe how you 
generally feel.
*The following statements relate to the information from the group 
of eminent British university scientists.
For each of the items below please circle a number between 1-7 to show how you 
think or feel. For example, extremely unconfident - 1, unconfident - 2, moderately 
unconfident - 3, neither confident or unconfident - 4, moderately confident - 5, veiy 
confident - 6, extremely confident - 7.
1. To what extent do you think this information was irust\mrthyl
not at all 1 2 3 4 5 6 7 extremely
trustworthy trustworthy
2. To what extent do you think this information was accurate!
extremely 1 2 3 4 5 6 7 extremely accurate
inaccurate
3. To what extent do you think this information was factual!
not factual 1 2 3 4 5 6 7 extremely factual
4. To what extent do you think this information was distorted}
not distorted 1 2 3 4 5 6 7 extremely distorted
5. To what extent do you think this information was truthful!
not truthful 1 2 3 4 5 6 7 extremely tmthful
6. To what extent do you think this information was biased}
not biased 1 2 3 4 5 6 7 extremely biased
7. To what extent do you think this information source is likely to withhold 
information about the risk from the public?
not likely to 1 2 3  4 5 6 7  extremely likely to
withhold information withhold information
8. To what extent do you think this information source has the freedom  to provide 
information to the public?
no freedom at all 1 2 3 4 5 6 7 great deal of freedom
9. To what extent do you think the information source had a vested interest in 
promoting a particular view about the risk?
no vested interest 1 2 3 4 5 6 7 great deal of vested
interest
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10. To what extent do you think this information source has been proven wrong in 
the past?
not proven wrong 1 2 3 4 5 6 7 always proven wrong
in the past in the past
11. To what extent do you think this information source is Imowledgeable about the 
risks?
not 1 2 3 4 5 6 7 extremely
knowledgeable knowledgeable
12. To what extent do you think this information source feels a responsibility to 
provide accurate risk information to the public?
no responsibility 1 2 3 4 5 6 7 extremely great
responsibility
13. To what extent do you think this information source is expert in the area of risk?
not expert 1 2 3 4 5 6 7 extremely expert
14. To what extent do you think this information source provides sensationalised 
information about the risks?
not sensationalised 1 2 3 4 5 6 7 extremely
at all sensationalised
15. To what extent do you think this information source has a good track record of 
providing information about the risks?
not good at all 1 2 3 4 5 6 7 extremely good
16. To what extent do you think this information source is accountable to others if
mistakes are made in the information provided?
not accountable 1 2 3 4 5 6 7 extremely accountable
17. To what extent do you think this information source is concerned about public 
welfare?
not at all concerned 1 2 3 4 5 6 7 extremely concerned
18. To what extent are you personally in favour of using this information source to 
obtain information about the risk?
not at all in favour 1 2 3 4 5 6 7 extremely in favour
*The following statements relate to the information from the group 
of eminent industrial scientists at Zenaco.
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K. The following statements relate to the information from the 
^University experts in biotechnology who reject the claims made by 
the group.
For each of the items below please circle a number between 1-7 to show how you 
think or feel. For example, extremely unconfident - 1, unconfident - 2, moderately 
unconfident - 3, neither confident or unconfident - 4, moderately confident - 5, very 
confident - 6, extremely confident - 7.
1. To what extent do you think this information was trustworthy!
not at all 1 2 3 4 5 6 7 extremely
trustworthy tmstworthy
2. To what extent do you think this information was accurate!
extremely 1 2 3 4 5 6 7 extremely accurate
inaccurate
3. To what extent do you think this information was factual!
not factual 1 2 3 4 5 6 7 extremely factual
4. To what extent do you think this information was distorted}
not distorted 1 2 3 4 5 6 7 extremely distorted
5. To what extent do you think this information was truthful!
not truthful 1 2 3 4 5 6 7 extremely truthful
6. To what extent do you think this information was biased}
not biased 1 2 3 4 5 6 7 extremely biased
7. To what extent do you think this information source is likely to withhold 
information about the risk from the public?
not likely to 1 2 3  4 5 6 7  extremely likely to
withhold information withhold information
8. To what extent do you think this information source has the freedom  to provide 
information to the public?
no freedom at all 1 2 3 4 5 6 7 great deal of freedom
9. To what extent do you think this information source had a vested interest in 
promoting a particular view about the risk?
no vested interest 1 2 3 4 5 6 7 great deal of vested
interest
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10. To what extent do you think this information source has been proven wrong in 
the past?
not proven wrong 1 2 3 4 5 6 7 always proven wrong
in the past in the past
11. To what extent do you think this information source is knowledgeable about the 
risks?
not 1 2 3 4 5 6 7 extremely
knowledgeable knowledgeable
12. To what extent do you think this information source feels a responsibility to 
provide accurate risk information to the public?
no responsibility 1 2 3 4 5 6 7 extremely great
responsibility
13. To what extent do you think this information source is expert in the area of risk? 
not expert 1 2 3 4 5 6 7 extremely expert
14. To what extent do you think this information source provides sensationalised 
information about the risks?
not sensationalised 1 2 3 4 5 6 7 extremely
at all sensationalised
15. To what extent do you think this information source has a good track record of 
providing information about the risks?
not good at all 1 2 3 4 5 6 7 extremely good
16. To what extent do you think this information source is accountable to others if 
mistakes are made in the information provided?
not accountable 1 2 3 4 5 6 7 extremely accountable
17. To what extent do you think this information source is concerned about public 
welfare?
not at all concerned 1 2 3 4 5 6 7 extremely concerned
18. To what extent are you personally in favour of using this information source to 
obtain information about the risk?
not at all in favour 1 2 3 4 5 6 7 extremely in favour
^Industrial experts in biotechnology who reject the claims made by 
the group.
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L. Now that you have read and thought about some arguments made by different 
experts on genetically modified food, we want to know your feelings about the 
risks and benefits associated with genetically modified food.
Please do not spend too much time on any one statement but give the answer 
which seems to describe how you generally feel.
For each of the items below please circle the appropriate number between 1-7 to show 
your feelings. For example;
none - 1 medium - 4 high - 6
extremely small - 2 moderately high -5 extremely high - 7
small - 3
none
extremely
high
1. What degree o f risk do you think there is to you 
personally from the application of genetic 
engineering to food production? 1 2 3 4 5 6 7
2. What degree of risk do you think there is to 
future generations from the application o f genetic 
engineering to food production? 1 2 3 4 5 6 7
3. What degree of risk do you think there is to the 
environment from the application of genetic 
engineering to food production? 1 2 3 4 5 6 7
4. What degree of risk do you think there is to the 
average person from the application o f genetic 
engineering to food production? 1 2 3 4 5 6 7
5. What degree of benefit do you think there is to 
you personally from the application of genetic 
engineering to food production? 1 2 3 4 5 6 7
6. What degree of benefit do you think there is to 
the average person from the application of genetic 
engineering to food production? 1 2 3 4 5 6 7
7. What degree o f benefit do you think there is to 
the future generations from the application of 
genetic engineering to food production? 1 2 3 4 5 6 7
8. What degree of benefit do you think there is to 
the environment from the application of genetic 
engineering to food production? 1 2 3 4 5 6 7
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L2. How much control do you think the following individuals or gi'oups have in the
none extremely
high
a. You personally 1 2 3 4 5 6 7
b. Environmental groups 1 2 3 4 5 6 7
c. Politicians 1 2 3 4 5 6 7
d. Government scientific officers 1 2 3 4 5 6 7
e. University research scientists 1 2 3 4 5 6 7
f. Industiy scientists 1 2 3 4 5 6 7
g. The average person 1 2 3 4 5 6 7
h. Consumer associations 1 2 3 4 5 6 7
L3. How much control do you think the fo il 
utilisation o f genetically modified food  (circ
owing individuals or groups have in the 
e for each of the items below)?:
none extremely
high
a. You personally 1 2 3 4 5 6 7
b. Environmental groups 1 2 3 4 5 6 7
c. Politicians 1 2 3 4 5 6 7
d. Government scientific officers 1 2 3 4 5 6 7
e. University research scientists 1 2 3 4 5 6 7
f. Industiy scientists 1 2 3 4 5 6 7
g. The average person 1 2 3 4 5 6 7
h. Consumer associations 1 2 3 4 5 6 7
L4. How much trust do you have in the following groups ’ advice (circle for each of 
the items below)?:
extremely
untrustwort
extremely 
ly trustworthy
a. The food advisory committee 1 2 3 4 5 6 7
b. Environmental groups 1 2 3 4 5 6 7
c. Politicians 1 2 3 4 5 6 7
d. Government scientific officers 1 2 3 4 5 6 7
e. University research scientists 1 2 3 4 5 6 7
f. Industry scientists 1 2 3 4 5 6 7
g. Legal experts 1 2 3 4 5 6 7
h. Consumer associations 1 2 3 4 5 6 7
Thank you for your co-operation
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Appendix 4: Scenarios and measures used in study 4 part 2
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Please read the following message
On the 10^ of August 1998 a World in Action programme featured 
Dr. Pusztai, an eminent scientist from the Scotland’s Rowett Institute. His 
research on the long term health effects of GM food revealed that rats fed on 
2 different kinds of genetically modified potatoes showed a slight decrease in 
growth and an effect on the immune system due to transferred genes.
On the same day a Rowett Research Institute press release stated that 
feeding GM potatoes in experiments had led to reduced growth and affected 
immune system functions and called for further research. Two days later the 
Rowett Institute published another press release announcing that Dr. Pusztai 
had been suspended and would be retiring.
It transpired that Dr. Pusztai’s experiments involving GM material were 
incomplete and the Rowett Research Institute's press release had mis- 
reported the scientific findings of the experiments. The announcement of Dr. 
Pusztai’s retirement fuelled speculation that the authorities were attempting 
to suppress scientific evidence of potential dangers of GM foods. Dr. Pusztai 
received support from other scientists concerned at his treatment by the 
Institute.
In addition to this controversial public debate in the media on Dr. Pusztai’s 
research, claims are made by a group of eminent biotechnology scientists  
from a British un iversity  that the abnormal growth of the rats was not due to 
the transferred genes themselves but rather the result of the mechanism that 
was employed to insert the gene. They claim they have developed an 
alternative method of gene transfer which not only shows none of the negative 
effects found by Dr. Pusztai but is also easier to use. They argue that this new 
technique is a breakthrough in the field of bioengineering which will make the 
transfer of genes between species easier, resulting in cheaper and more 
nutritious food that will have substantial benefits for the public in the near 
future.
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In a comprehensive survey of biotechnology experts in the pharmaceutical 
industry, 78% of them rejected the claims of the university scientists, 
arguing that the development of the new technique will bring enormous 
financial benefits to these university scientists, promoting their careers and 
enhance their world reputations. They point out that the acceptance of this 
technique is vital to these scientists to recoup their investment even though it 
is of no benefit to the public.
In a comprehensive survey of university scientists in biotechnology, 78% 
of them rejected the claims of their fellow scientists, arguing that the 
development of the new technique will bring enormous financial benefits to 
these university scientists, promoting their careers and enhance their world 
reputations. They point out that the acceptance of this technique is vital to 
these scientists to recoup their investment even though it is of no benefit to 
the public.
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Please read the following message
On the 10^ of August 1998 a World in Action programme featured 
Dr. Pusztai, an eminent scientist from the Scotland’s Rowett Institute. His 
research on the long term health effects of GM food revealed that rats fed on 
2 different kinds of genetically modified potatoes showed a slight decrease in 
growth and an effect on the immune system due to transferred genes.
On the same day a Rowett Research Institute press release stated that 
feeding GM potatoes in experiments had led to reduced growth and affected 
immune system functions and called for further research. Two days later the 
Rowett Institute published another press release announcing that Dr. Pusztai 
had been suspended and would be retiring.
It transpired that Dr. Pusztai’s experiments involving GM material were 
incomplete and the Rowett Research Institute’s press release had mis- 
reported the scientific findings of the experiments. The announcement of Dr. 
Pusztai’s retirement fuelled speculation that the authorities were attempting 
to suppress scientific evidence of potential dangers of GM foods. Dr. Pusztai 
received support from other scientists concerned at his treatment by the 
Institute.
In addition to this controversial public debate in the media on Dr. Pusztai’s 
research, claims are made by a group of eminent industria l scientists at 
Zeneco that the abnormal growth of the rats was not due to the transferred 
genes themselves but rather the result of the mechanism that was employed 
to insert the gene. They claim they have developed an alternative method of 
gene transfer which not only shows none of the negative effects found by Dr. 
Pusztai but is also easier to use. They argue that this new technique is a 
breakthrough in the field of bioengineering which will make the transfer of 
genes between species easier, resulting in cheaper and more nutritious food 
that will have substantial benefits for the public in the near future.
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In a comprehensive survey of *university scientists in biotechnology, 78% 
o f them rejected  the claims of their fellow scientists, arguing that the 
insertion mechanism is not the cause of the under development of the rats 
and their immune functions. They point out that other research has identified 
the “promoter” used to switch on the gene, as the cause of deficient immune 
functioning and development in the rats fed on GM food, providing stronger 
evidence than these scientists.
^biotechnology experts in the pharmaceuticai industry, 78% of them 
rejected
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Please read the following message
On the 10^ *^  of August 1998 a World in Action programme featured 
Dr. Pusztai, an eminent scientist from the Scotland’s Rowett Institute. His 
research on the long term health effects of GM food revealed that rats fed on 
2 different kinds of genetically modified potatoes showed a slight decrease in 
growth and an effect on the immune system due to transferred genes.
On the same day a Rowett Research Institute press release stated that 
feeding GM potatoes in experiments had led to reduced growth and affected 
immune system functions and called for further research. Two days later the 
Rowett Institute published another press release announcing that Dr. Pusztai 
had been suspended and would be retiring.
It transpired that Dr. Pusztai’s experiments involving GM material were 
incomplete and the Rowett Research Institute’s press release had mis- 
reported the scientific findings of the experiments. The announcement of Dr. 
Pusztai’s retirement fuelled speculation that the authorities were attempting 
to suppress scientific evidence of potential dangers of GM foods. Dr. Pusztai 
received support from other scientists concerned at his treatment by the 
Institute.
In addition to this controversial public debate in the media on Dr. Pusztai’s 
research, claims are made by a group of *eminent biotechnology scientists 
from a British university that the abnormal growth of the rats was not due to 
the transferred genes themselves but rather the result of the mechanism that 
was employed to insert the gene. They claim they have developed an 
alternative method of gene transfer which not only shows none of the negative 
effects found by Dr. Pusztai but is also easier to use. They argue that this new 
technique is a breakthrough in the field of bioengineering which will make the 
transfer of genes between species easier, resulting in cheaper and more 
nutritious food that will have substantial benefits for the public in the near 
future.
*eminent industrial scientists at Zeneco
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In a comprehensive survey of ^biotechnology experts in the 
pharmaceutical industry, 78% of them rejected the claims of the Zeneco 
scientists, arguing that the development of the new technique will bring 
enormous financial benefits to these industrial scientists, promoting their 
careers and enhance their world reputations. They add that the acceptance of 
this technique is vital to these scientists to recoup their investment even 
though it is of no benefit to the public.
^university scientists in biotechnology, 78% of them rejected
In a comprehensive survey of biotechnology experts in the pharmaceutical 
industry, 78% of them rejected the claims of the Zeneco scientists, arguing 
that the insertion mechanism is not the cause of the under development of the 
rats and their immune functions. They add that other research that has 
identified the “promoter” used to switch on the gene as the cause of deficient 
immune functioning and development in the rats fed on GM food, have 
stronger evidence than these scientists.
* university scientists in biotechnology, 78% of them rejected
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This section is to find out what your thoughts and feeling are about the 
information you have read and the sources giving the information. There are no 
right or wrong answers to these questions. Please do not spend too much time on 
any one statement but give the answer which seems to describe how you 
generally feel.
Please keep in mind the information you read from the group of 
e^minent British university scientists when answering the following 
questions.
For each of the items below please circle a number between 1-7 to show how you 
think or feel. For example, extremely unconfident - 1, unconfident - 2, moderately 
unconfident - 3, neither confident or unconfident - 4, moderately confident - 5, very 
confident - 6, extremely confident - 7.
1. To what extent do you think the information from these university scientists
was trustworthy!
not at all 1 2 3 4 5 6 7 extremely
trustworthy trustworthy
2. To what extent do you think the information from these university scientists 
was accurate!
extremely 1 2 3 4 5 6 7 extremely accurate
inaccurate
3. To what extent do you think the information from these university scientists
was factual!
not factual 1 2 3 4 5 6 7 extremely factual
4. To what extent do you think the information from these university scientists 
was distorted}
not distorted 1 2 3 4 5 6 7 extremely distorted
5. To what extent do you think the information from these university scientists 
was truthful!
not tmthful 1 2 3 4 5 6 7 extremely tmthful
6. To what extent do you think the information from these university scientists 
was biased}
not biased 1 2 3 4 5 6 7 extremely biased
7. To what extent do you think these university scientists are likely to withhold 
information about the risk from the public?
not likely to 1 2 3  4 5 6 7  extremely likely to
withhold information withhold information
8. To what extent do you think these university scientists have the freedom  to 
provide information to the public?
no freedom at all 1 2 3 4 5 6 7 great deal of freedom
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9. To what extent do you think these university scientists are simply motivated by 
self interest in promoting their views about the technology?
no self interest 1 2 3 4 5 6 7 great deal of self
interest
10. To what extent do you think these university scientists have been proven wrong 
in the past?
not proven wrong 1 2 3 4 5 6 7 always proven wrong
in the past in the past
11. To what extent do you think these university scientists are knowledgeable about 
the risks?
not 1 2 3 4 5 6 7 extremely
knowledgeable knowledgeable
12. To what extent do you think these university scientists feel a responsibility to 
provide accurate risk information to the public?
no responsibility 1 2 3 4 5 6 7 extremely great
responsibility
13. To what extent do you think these university scientists are experts in the area of 
risk?
not expert 1 2 3 4 5 6 7 extremely expert
14. 9. To what extent do you think these university scientists will personally benefit 
by promoting their views about the technology?
no benefit at all 1 2 3 4 5 6 7 benefit a lot
15. To what extent do you think these university scientists are accountable to others 
if mistakes are made in the information provided?
not accountable 1 2 3 4 5 6 7 extremely accountable
16. To what extent do you think these university scientists are concerned about 
public welfare?
not at all concerned 1 2 3 4 5 6 7 extremely concerned
17. To what extent are you personally in favour of using these university scientists to 
obtain information about the risk?
not at all in favour 1 2 3 4 5 6 7 extremely in favour
18. To what extent do you personally trust these university scientists’ information 
about the technology?
do not trust at all 1 2 3 4 5 6 7 trust them completely
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K. Now think of the information from the ^University scientists in 
biotechnolosv who reiect the claims made by the first group, and 
answer the following questions.
For each of the items below please circle a number between 1-7 to show how you 
think or feel. For example, extremely unconfident - 1, unconfident - 2, moderately 
unconfident - 3, neither confident or unconfident - 4, moderately confident - 5, very 
confident - 6, extremely confident - 7.
1. To what extent do you think the information from the rejecting university 
scientists was ti'ustworthy!
not at all 1 2 3 4 5 6 7 extremely
trustworthy trustworthy
2. To what extent do you think the information from the rejecting university 
scientists was accurate!
extremely 1 2 3 4 5 6 7 extremely accurate
inaccurate
3. To what extent do you think the information from the rejecting university 
scientists was factual!
not factual 1 2 3 4 5 6 7 extremely factual
4. To what extent do you think the information from the rejecting university 
scientists was distorted}
not distorted 1 2 3 4 5 6 7 extremely distorted
5. To what extent do you think the information from the rejecting university 
scientists was truthful!
not truthful 1 2 3 4 5 6 7 extremely truthful
6. To what extent do you think the information from the rejecting university 
scientists was biased}
not biased 1 2 3 4 5 6 7 extremely biased
7. To what extent do you think these rejecting university scientists are likely to 
withhold information about the risk in order to promote their own view of the 
technology?
not likely to 1 2 3 4 5 6 7  extremely likely to 
withhold information withhold information
8. To what extent do you think these rejecting university scientists are likely to 
misrepresent research data to promote their own view of the technology?
not likely to 1 2 3 4 5 6 7  extremely likely to 
misrepresent misrepresent
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9. To what extent do you think these rejecting university scientists are likely to 
advocate public benefits of the technology just to promote their own view of the 
technology?
not likely to 1 2 3 4 5 6 7  extremely likely to
misrepresent misrepresent
10. To what extent do you think these rejecting university scientists are likely to 
ignore results that did not support their view of the technology?
not likely to 1 2 3 4 5 6 7  extremely likely to
ignore results ignore results
11. To what extent do you think these rejecting university scientists are 
knowledgeable about the risks?
not 1 2 3 4 5 6 7 extremely
knowledgeable knowledgeable
12. To what extent do you think these rejecting university scientists feel a 
responsibility to provide accurate risk information to the public?
no responsibility 1 2 3 4 5 6 7 extremely great
responsibility
13. To what extent do you think these rejecting university scientists are experts in 
the area of risk?
not expert 1 2 3 4 5 6 7 extremely expert
14. To what extent do you think these rejecting university scientists will personally 
benefit by promoting their views about the technology?
no benefit at all 1 2 3 4 5 6 7 benefit a lot
15. To what extent do you think these rejecting university scientists are accountable 
to others if mistakes are made in the information provided?
not accountable 1 2 3 4 5 6 7 extremely accountable
16. To what extent do you think these rejecting university scientists are concerned 
about public welfare?
not at all concerned 1 2 3 4 5 6 7 extremely concerned
17. To what extent are you personally in favour of using these rejecting university 
scientists to obtain information about the risk?
not at all in favour 1 2 3 4 5 6 7 extremely in favour
18. To what extent do you personally tnist these rejecting university scientists’ 
information about the technology?
do not trust at all 1 2 3 4 5 6 7 trust them completely
19. To what extent do you think these rejecting university scientists are simply 
motivated by self interest in promoting their views about the technology?
no self interest 1 2 3 4 5 6 7 great deal of self
interest
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L. Now that you have read the arguments between the scientists, who do you 
believe (please circle):
1. The * university scientists with the positive message
2. The * university scientists who reject the information
3. Neither group
M. How do you see the relationship between the * university scientists with the 
positive message and the rejecting * university scientists in biotechnology?
Very friendly 1 2 3 4 5 6 7 very hostile
N. How similar do you think the 2 groups of scientists are to each other in their aims?
The same 1 2 3 4 5 6 7 very different
P. Now that you have read and thought about some arguments made by different 
experts on genetically modified food, we want to know your feelings about the 
risks and benefits associated with genetically modified food.
Please do not spend too much time on any one statement but give the answer 
which seems to describe how you generally feel.
For each of the items below please circle the appropriate number between 1-7 to show 
your feelings. For example;
1 2 3
none extremely small
small
4 5 6 7
medium moderately high extremely
high high
none
extremely
high
1. What degree of risk do you think there is to you 
personally from the application of genetic 
engineering to food production? 1 2 3 4 5 6 7
2. What degree of risk do you think there is to 
future generations from the application of genetic 
engineering to food production? 1 2 3 4 5 6 7
3, What degree of benefit do you think there is to 
you personally from the application of genetic 
engineering to food production? 1 2 3 4 5 6 7
4. What degree of benefit do you think there is to 
t\\Q future generations from the application of 
genetic engineering to food production? 1 2 3 4 5 6 7
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P2. How much control do you think the following individuals or groups ha\>e in the
none extremely
high
a. You personally 1 2 3 4 5 6 7
b. Government scientific officers 1 2 3 4 5 6 7
c. University research scientists 1 2 3 4 5 6 7
d. Industry scientists 1 2 3 4 5 6 7
P5. How much control do you think the fo il 
utilisation o f  genetically modified food  (circ
owing individuals or groups have in the 
e for each of the items below)?;
none extremely
high
a. You personally 1 2 3 4 5 6 7
b. Government scientific officers 1 2 3 4 5 6 7
c. University research scientists 1 2 3 4 5 6 7
d. Industry scientists 1 2 3 4 5 6 7
P4. How much trust do you have in the following groups ’ advice (circle for each of 
the items below)?:
extremely
untrustwort
extremely 
ly trustworthy
a. Environmental groups 1 2 3 4 5 6 7
b. Politicians 1 2 3 4 5 6 7
c. Government scientific officers 1 2 3 4 5 6 7
d. University research scientists 1 2 3 4 5 6 7
e. Industry scientists 1 2 3 4 5 6 7
Q. Please circle the statements that best represents your feelings towards issues 
relating to genetically modified food (you may circle more than one).
1. When dealing with GM issues there is an objective view that is correct.
2. When dealing with GM issues, different groups in society have different views 
which are equally valid.
3. Problems relating to GM issues will be solved by scientists one day.
4. Society has to find ways of resolving problems relating to GM issues.
Thank you for your co-oneration
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Appendix Five
Media representation of GM Issues
What your baby’s drinking now: genetically altered soya beans and squeezed fish- 
h e a d s -T h e  Observer, 21/12/1997
Biotech firms have eyes on all you can eat -  Guardian 15/12/1997
Superbug warning: experts predict genetic engineering will unleash a wave of 
superbug and superweeds -  The Daily Mirror 15/5/1998
These are some of the headlines that have made the newspapers in 
reference to the application of genetic modification in food. On the other hand 
according to scientists;
‘ gene crops are food of future’ The Times, 4/9/1998
GM shortcut to help starving third world - The Express, 16/7/1999.
Introduction
The advances of GM technology have been diffused to the public through 
different communications. However as surveys and studies have found, 
(Eurobarometer, 1991,1993,1996; Zechendorf, 1994) television and 
newspapers are the most popular means by which the public receives the 
information related to this innovation. This paper identifies some of the 
prominent themes and key players that have been involved in the debates 
surrounding this technology in the last few years in the media (December, 
1997-June, 2000). This information can be used to situate our research in the 
midst of what is happening in the real world. Further, it can be used to 
generate realistic scenarios and believable communications when investigate 
processes of influence through information.
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Background information
Bauer et al (1998) analysed the media coverage of Biotechnology from 1973 
to i 998, and classified the coverage into 5 phases. In the period between 
1973 and 1979 referred to as the ‘dawn of a new technology’ the coverage 
was found to be mainly on the benefits of the technology and the basis 
research.
This was followed by phase two (1980-1983) called ‘the economic prospect 
for the twentieth century' in which the focus shifted from medical and safety 
issues to political and economic ones. The media coverage was found to 
increase dramatically from 1984 to i 987, and the themes spread to new 
methods of breeding and new techniques of genetic identification.
Between 1988 and 1992 the ethics and economic aspects of the technology 
as well as new concerns of accountability sponsored by Non-government 
organisations (NGOs) were noted. Environmental and consumer groups 
joined in the debate. Regulations relating to biotechnology were found to 
emerge as new themes while reports on basic research declined. Information 
relating to the EU and the whole world were commented on for the first time.
In the final phase, from 1993 to 1998, the intensity of coverage was found to 
increase as many new discoveries of genes relating to illness were identified. 
At the same time stories that related to the nature/ nurture debate were found 
to dominate the coverage. In addition, in this phase public polls and survey 
results were found to appear with comments from experts. Bauer et al. 
conclude that although in the 1990s the positive image of biotechnology was 
tempered by risk related issues and ethics, the overwhelming feeling of the 
media was one of support with emphasis on the medical benefits that 
accompanied the development in the field.
The above media analysis shows the way media emphasis of the technology 
changed over a period of 25 years. It identifies the different groups that came
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into prominence at different periods. The level of intensity of the coverage was 
related to the number of potential applications with the types of issues 
debated linked with different stages of the applications. The analysis shows 
how moral and ethical aspects as well as the control of the technology 
became issues of debate only in the 1990’s even though the techniques were 
invented long before that time.
The following section presents the themes that were dominant in the media 
between December 1997 and June 2000, the period coving the time frame of 
the thesis. It must be noted that the present work is not an exhaustive media 
analysis but an overview of the news items that were in circulation in that time 
period.
Key themes
The media coverage of genetic engineering between 1998 and 2000 can be 
grouped loosely into four themes with five groups playing key roles. Although 
there may be other ways of classifying the same information, the themes 
chosen here reflect those mentioned by Bauer and colleagues and as such be 
considered to be still relevant at present. In addition the style of presentation 
of Issues relating to genetically modified food in the media was identified as 
one of contestation between different groups. This was found to be a super- 
ordinate theme that embraced most of the discourse associated with the 
technology.
The four main themes that dominated the media coverage are:
• Benefits of Genetic engineering applied to food,
• Risks associated with genetic engineering,
• Regulations relating to GM food and
• Trust in the players involved in GM food
Each of the key themes are discussed in turn followed by a section on the key 
players involved in the debates. A discussion on the contested nature of the 
information concludes the paper.
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Benefits of genetic engineering
There are many articles published on the possible benefits of gene technology 
that pertain to improving the quality of life and improving crop yields. The 
benefits presented usually refer to new discoveries or inventions and are 
espoused in a factual manner. The media articles sometimes include 
statements from the inventor but are on the main uncontested reports on the 
general benefits of the innovation (example 1). However, when the benefits 
relate to specific applications of the technology are presented, these benefits 
are questioned by other groups (example 2).
Example 1 -  Benefits uncontested:
a. Modified gene will make cows immune to BSE - Sunday T im es 7 /6 /1 9 9 8 .
b. Gene engineers to pack vaccines into food -  T he  O bserver 1 4 /6 /199 8  
British scientists will soon be able to grow vaccines in fruit and vegetables.
c. Genetic Engineers create sugar that is not fattening -  The Independent 2 /9 /1 9 9 8
d. Genetic Engineering turns corn into cloth -  The Sunday T im es 17 /1 /99
Scientists have  harnessed genetically altered bacteria to eat sugar from  corn and secrete the  
chem ical needed to m ake polyester fibres. Not only is it much cheaper and better for the  
environm ent than industrial chem ical processes, the resulting polyester has a range of 
superior qualities and it can also be continually recycled.
e. Frying tonight in the lab, A chip that never goes soggy -  Daily mail 5 /2 /9 9
f. Science juggles genes to make blue roses -  S unday tim es 4 /4 /9 9
Example 2 -benefits contested:
a. GM shortcut to help starving third world -  T he  express 16 /7 /99
British scientists have claim ed that a breakthrough in plant genetics could help tackle Third- 
W orld  hunger. T hey say new shorter plants that result are better able to w ithstands storms  
and could be crucial in increasing local food production...H ow ever, critics of the G M  
revolution w arns that the new, shorter crops still posed a threat because no one can be sure 
of the long-term  consequences.
b. Food: the £250bn gamble -  g /1 5 /1 2 /1 9 9 7
 T he com panies (Us-based M onsanto, with international conglom erates Novartis,
AgroEvo, Dupont, Zen eca and Dow) claim  that the new technologies are environm entally  
friendly and will lead to health benefits, an end to world hunger and reduced use of pesticides. 
“T h e re ’s no crop or person that cannot benefit. T h e re ’s a tide of history turning. You can look 
back, or ask how you are going to feed the world" Monsanto said.
But international consum er group advise caution and say that scientific, ethical and social 
concerns are being swept aside. “ Scientists and industry are making decisions on behalf of 
consum ers with m inim al public d eb ate” said Julie Shepherd of the C onsum er Association.
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When the application has reached the production stage and is about to be 
marketed, then the risks associated with the technology become the focus of 
the debate as can be seen in the next section.
Risks associated with genetic engineering
There are many articles and debates that address the possible risks 
associated with biotechnology. The issues raised cover topics from safety and 
health issues relating to humans, animal welfare, effects on the environment, 
through to ethical and moral aspects of the technology. The risks in relation to 
the environment address the possibility of cross-pollination of genetically 
modified crops with wild ones as well as arguments on the potential risks of 
extinction of different species and reduction of biodiversity. The potential risks 
are debated either in the same article by different groups each presenting 
their particular perspectives (example 3) or each group is presenting their 
perspective in different articles counter arguing claims made by others 
(example 4). The time frame of these debates may extend into months as can 
be illustrated in the case of Dr. Pusztai. (see example 4b). Risks are also 
presented in the form of scare stories either highlighting potential risks or as 
stories where present application of the technology has gone disastrously 
wrong. Selections of articles relating to the risks associated with different 
aspects of GM applications are presented in example 5.
Example 3; Contested information on risks in the same article:
a. A  m illio n  m u ta n t a n im a ls  u sed  in G M  e x p e rim e n ts  -  daily mail 16 /3 /99  
T h e  bulk of the research involved m ice and rats and w as carried out in the hope of m edical 
breakthrough. Scientists however, have also started creating genetically m odified anim als, 
which could be farm ed for food.
Referring to using anim al genes to treat hum an illnesses...Form er Liberal D em ocrat M R Lord
Alton said:’ This has got com pletely out of han d  This raises a whole stack of ethical and
moral questions. To put hum an genes into anim als is dabbling in the grotesque. The  
im plications for the hum an race are phenom enal. T he  scientists who accuse anyone who take  
the opposing view, as scare mongering should rem em b er the evidence em erging about 
organophosphate chem icals and the disaster of thalidom ide.
How ever, Professor Gordon M cVie , who heads the C ancer Research C am paign, defended  
the use of G M  anim als in m edical experim ents. “W e  use thousands few er normal m ice by 
applying transgenic technology" he said, “it m eans w e can study exactly the gene that we  
w ant to and find out exactly w hat function is. it also m eans w e don’t have to breed so m any  
mice."
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b. G M  s a lm o n  g re w  fo u r  tim e s  fa s te r  In s e c re t re se arc h  -  28 /7 /9 9  
A G overnm ent m inister revealed  details for the first tim e today of secret experim ents into
genetically modified fish. T he secretaries of state for Scotland said Atlantic salm on grew  at
four tim es their normal rate during research into so called "frankenfish" but w ere destroyed
when the project w as term inated. He said: copies o f the growth horm one gene from  Chinook
salm on w ere introduced into 10000 Atlantic salm on eggs approxim ately 50%  of the fish grew
to four tim es the normal rate, with no sign of abnorm alities.
M s Ruddock said she would be seeking m ore inform ation. "They say there w ere no 
abnorm alities, but how was that defined. And m ore importantly does it m ean the fish w ere  
safe to eat?"
Example 4 -  Information contested over a period of time
a. S e e d s  o f  D is a s te r -T he Daily Telegraph, 8 /6 /1 998
H R H  T he Prince of W a les  said "The fundam ental d ifference between traditional and 
genetically modified plant breeding of that, in the latter genetic m aterial from  one species of 
plant, bacteria, virus, anim al or fish is literally inserted into another species, with which they  
could never naturally breed. T he use of these techniques raises, it seem s to m e, crucial 
ethical and practical considerations.
I happen to believe that this kind of genetic  modification takes mankind into realm s that 
belong to god, and god alone. Apart from  certain highly beneficial and specific m edical 
applications, do w e have the right to experim ent with, and com m ercialise, the building blocks 
of life? W e  live in the age of rights -  it seem s to m e that it is tim e our C reator had som e rights 
too.
W e  sim ply do not know the long-term  consequences for human health and the w ider 
environm ent of releasing plants bred in this way.
Next days newspapers carried articles relating to the issues raised by Prince 
Charles:
M o n s a n to  d e fe n d s  its ro le  in  b io -e n g in e e rin g  -  G u a rd ia n  9 /6 /1 998
T he Prince of W a les  cam e under attack yesterday for “over-reacting to the dangers of 
genetically m odified food". M onsanto, the multinational com pany at the forefront o f agricultural 
bioengineering, accused him of pandering to the green lobby and refusing to acknowledge  
advances in the field.
W h y  I ’m  h a p p y  to  ‘p la y  g o d ’ w ith  y o u r  fo o d  -Jo n ath an  Jones; Professor at the Sainsbury  
Laboratory, Norwich; T he Independent 9 /6 /1 9 9 8
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Prince C harles has given voice to wide spread public concerns about transgenic crop plants. 
I've worked with transgenic plants for 15 years. And the more I do it the less I worry about
it Contrary to popular belief there are no tom atoes out there in stores with fish anti freeze
genes in it. G enes are safer than organophosphates.
Pressure on ministers over genetic food curbs crop manipulation -  T he  Daily Telegraph  
9 /6 /1 9 9 8
T he governm ent w as under pressure yesterday to resolve a row over w hether controls on 
genetically engineered crops, attacked by the Prince of W a les  yesterday, are sufficient to 
prevent a B SE-style crisis som e tim e in the future.
A week later there was still discussion on the topic:
study of genetic crops will cover Prince’s fears -  T he  Daily Telegraph 16 /6 /199 8 .
The following well documented example shows how the debate can continue 
into months with different groups entering and leaving the ‘field of play" at 
different times. On the 10*^  of August 1998 scientists working on GM foods 
commented on potential risks associated with GM food and set the ball rolling:
b. GM potatoes damage rats’ immune systems 10/8/1998 The T im es  
Professor Arpad Puztai, of the Rowett Research institute, will say tonight’s W orld  in Action on 
IT V  that he will not eat genetically m odified crops until they have undergone at least an 
exhaustive trial. “ if you start with the idea that a gene isn’t toxic, and just go through the  
m otions you w on’t find anything" he said. “But that isn’t good enough. You have to really 
dem onstrate that there are no harm ful effects. O ur modified potatoes will only be released  
after such test have been com pleted, and i can tell you that the one with the jackbean gene in 
it will not be released at ail."
Right of Reply -  The Independent 11 /8 /199 8
M onsanto ’s public affairs m anager answers criticisms of genetically modified food
Call fo ra  moratorium on genetically modified foods -  Financial T im es 1 1 /8 /1 9 9 8 /
S evera l politicians called yesterday for a m oratorium  on the sale of genetically m odified foods  
after a nutritional researcher disclosed that one particular type of modified potato had 
dam aged  the im m une system  of laboratory rats.
Call to Ban Genetically modified Food are rejected - T h e  daily telegraph 11 /8 /199 8
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D em ands for a ban on sales of genetically modified foods w ere rejected by the governm ent 
yesterday despite the first exam ple of one being found harmful to health.
Genetically Modified Foods -  Press R elease by the Rowett Research Institute -  12 /8 /199 8  
. ... "by late yesterday it em erged that the relevant data provided by Dr. Pusztai referred not to 
experim ental studies on potatoes with transgenic Con A  but to G N A  transgenic potatoes." 
This morning the director suspended Dr. Pusztai from ail responsibility for the Institute.
Retraction by Rowett Research Institute -  12 /8 /199 8  Monsanto statem ent.
"we are pleased that the Rowett Research Institute has recognised and publicly regretted the  
trem endous harm caused by the misleading publicity generated by such inaccurate  
inform ation presented in the nam e of science."
Genetic food fear scientists to retire -  13/8/1998 T he Daily Telegraph  
Scientist’s potato alert was false, laboratory admits -  The T im es 13/8/1998
The Royal society enters the debate:
Genetically modified foods -  Royal society statem ent 13 /8 /1998  
"Although the debate surrounding G M O s has focused m ainly upon the risks of this 
technology, w e must not lose sight of its huge potential benefits in areas of food supply, food  
quality, nutrition and health.
Scientists step up tests after genetic food scare -  T he  Daily Telegraph 14 /8 /199 8
Genetic food is backed by top scientist -  The Independent 14 /8 /1998
O ne o f the w orld’s leading authorities of evolutionary genetics (Richard Dawkins) condem ned
w hat he sees as irrational fears over genetically modified food.
Fellow scientists support for Dr. Pusztai, which cast doubt on the integrity of 
those who were critical of Dr. Pusztai’s research:
Food scandal exposed - g  12 /2 /99
International scientists back shock findings of suppressed research into m odified food
Top researchers back suspended lab whistleblower -  T he  G uardian 12/2/99 
Scientists pile on pressure for ban on GM foods -  The Evening Standard 12/2/99 
Alarm over ‘Frankenstein’foods -  The Daily Telegraph 12/2/99
. ..2 0  researchers from  around the world backed the findings of Dr. Pusztai. O ne of the team  
told the B B C ’s news night: "we find that his data is sound. W e  think it would pass peer review
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and be published and w e are at a loss to explain why the Rowett institute cam e to the  
conclusion it did”.
‘N o  re g re ts ’ a t a la rm  on  G M  fo o d  -  g 9 /3 /9 9
Arpad Pusztai, who with a few  sentences last August sparked a nationwide alarm  about 
genetically modified foods, told M em bers of P arliam ent yesterday that he had no regrets and  
would do the sam e again.
I w a s  r ig h t s a ys  G M  ro w  s c ie n tis t -  T he  Independent 7 /3 /9 9
A larm ing ev idence that eating genetically modified (G M ) food m ay harm health is to be
presented to M Ps tom orrow  (Dr. Pusztai) has only now recovered the evidence and
subjected it to independent analysis for the first tim e. H e will not give details but says they  
broadly confirm his prelim inary findings.
T h e  a d v is o ry  c o m m itte e  on  n o v e l fo o d s  a n d  p ro c e s s e s  rev iew s Dr. P u s z ta i’s f in d in g s  -
M A F F  17 /5 /99
H aving carefully exam ined D r.P uszta i’s findings the A C N F P  concluded that no m eaningful 
conclusions could be drawn from the data m ade availab le  to the A C N F P  on the effect of 
feeding rats G M  potatoes expressing the snowdrop lectin
S c ie n tis ts  d o u b t G M  fo o d  re se arc h  -  T he  G uardian 19 /5 /99  
H o t p o ta to  -  T he  G uardian 19 /5 /99
The latest findings by a specially convened group of Royal Society scientists have only sown 
further confusion on the debate on genetically m odified crops. The study criticised Dr.
Pusztai"s experim ents as “flawed in m any aspects of design, execution and analysis. But that 
did not m ean that G M  foods w ere safe, the study concluded. Only a day before, the BM A  
called for a moratorium  on the planting of G M  crops am id uncertainty over their long-term  
effects on hum ans.
P rin c e  b a c k s  G M  s c ie n tis t ~  T he Daily Telegraph 10 /6 /99  
(Dr. Pusztai)
P u s z ta i to  be v in d ic a te d  -  T he  Daily Telegraph 4 /1 0 /9 9
Later this w eek  Britain’s leading m edical journal is expected to publish research by Dr.
Pusztai showing alarm ing changes in the guts of rats fed with G M  potatoes.
Dr. Pusztai’s research was peer reviewed and published in the Lancet, which 
extended the controversy;
J o u rn a l to  p u b lis h  G M  fo o d  h a za rd s  re se arc h  -  The Guardian 5 /1 0 /9 9
319
T he research that did most to raise alarm  o ver potential health hazards from  genetically  
m odified foods is finally to be published, vindicating w ork the scientific establishm ent and  
governm ent tried to discredit and re-igniting the row over the safety of G M  technology.
R o y a l S o c ie ty  re je c ts  la te s t c la im s  on G M  p o ta to e s  -  The Royal Society -  11 /10 /99  
(Referring t o the publication of D r.P uszta i’s paper in the Lancet)
...O n  the basis of this paper it is wrong to conclude that there are hum an health concerns with  
the process of genetics modification itself, or even with the particular genes inserted in to 
these G M  potatoes.
L a n c e t e d ito r  d e fe n d s  d e c is io n  to  p u b lis h  G M  re se arc h  p a p e r -  BM J 319; 2 3 /1 0 /9 9
The above examples illustrate how different interest groups enter and leave 
the "field of play” at different times during the period of contestation. Each 
group enters the debate by counter- arguing the claims made by the previous 
group and following on to espouse their own view on the topic. Each group or 
individual legitimise their stand on the debate either through their position in 
society (e.g. Prince Charles, Government) or through the expertise they or 
others associated with them posses on the subject. Having established the 
style of contestations in the media the following examples show the range of 
topics where risks are discussed.
Example 5: Risks presented in the media. The first four articles relate to the 
environment,
a. B e es  s p re a d  g en es  fro m  G M  c ro p s  -  T he  T im es 15 /4 /99
M inisters to review  guidelines as new study suggests buffer zones m aybe futile
b. C o u n try s id e  ‘is b e in g  p u t a t r is k ’-daily telegraph 17 /2 /99
Tony Blair's science adviser S ir Robert M ay spoke candidly yesterday of his fears that 
genetically m odified crops could accelerate the decline of the countryside.
c. G M  g e n e s  can  ju m p  s p e c ie s , s a ys  e x p e rt -  g 2 9 /5 /0 0
d. G M  ‘p o llu tio n  'u n s to p p a b le  says  M e a c h e r -  14 /6 /00  g
Other articles address the health and safety issues in the form of potential 
problems or stories of individual cases where a present application of the 
technology has gone terribly wrong.
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e. G M  giant’s milk-yield hormone is cancer risk -  Daily mail 18 /3 /99
f. Gene terrorists could engineer super virus -  top scientists warns of risk of new plant 
technology -  T he  T im es 2 1 /4 /9 9
S ir Robert M ay, the G overnm ent chief scientific advisor said: I have little doubt that in Iran 
and Iraq people are thinking about doing nasty things. “ the whole technology could be bent to 
terrorist aim s .. You could b eef up the nastiness of viruses.
g. Modified corn on sale in UK kills life-saving antibiotics -  independent on Sunday  
6 /6 /9 9
h. This man was a mild-mannered GP until he was given genetically engineered insulin. 
The jab  he says turned him in to a brute -  The Daily M ail 23 /3 /9 9
(Referring to the change over from  anim al to hum an insulin)
i. GM risk in daily food of millions -  The G uardian 24 /5 /9 9
G enetica lly  m odified soya beans currently found in som e of the most com m on processed  
foods, including biscuits and ready-m ade drinks have been released onto the world m arket 
without the safety tests necessary to protect hum an health according to independent 
scientists..
j. Genetic crops stunt growth MR calls for a ban as teats on rats show health risk - T he
Express 10 /8 /99
British scientists showed for the first tim e that a crop given the genes of another species could 
cause health problem s in rats.
The risks relating to this topic are not expressed exclusively by pressure 
groups and consumer organisations. Experts and government officials also 
show signs of concern and uncertainty.
k. Soya gene find fuels doubts on GM crops -  T he  G uardian 31 /5 /00  
M onsanto the international com pany that pioneered the use of genetically modified crops, has 
revealed  that its most w idely used G M  product contains unexpected gene fragm ents, raising 
fresh doubts that the technology is properly understood. Two extra fragm ents have been  
found in m odified soya beans that have been grown com m ercially in the U S  for four years and  
used as an im portant ingredient in processed foods sold in Britain f o r a  sim ilar period.
I. They don’t know, you know -  T he  G uardian 2 3 /2 /9 9
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“You can ’t say anything is com pietely safe" says S ir Robert M a y  You can say two and
two is always four, because that sort o f definition is built into the structure and nature of the
system  but you can’t say, with 100%  confidence, that the sun will rise tom orrow  The
genetically modified organism debate is also a debate about science, and within science. 
C am paigners and voters keep asking scientists to promise something that nobody can 
promise, a certain future. All scientists can say is that som e G M  foods seem  to be safe; the  
ones that are not w on ’t be used; and sorry there are no sim ple answers.
The ethical and moral arguments on GM cover a wide array of issues ranging 
from debating whether this technology can be used at all as seen above to 
exposing un-ethical ways of applying the technology:
m . W a rn in g  o v e r g en e  w e a p o n  fo r  e th n ic  c le a n s in g  -  The Daily Telegraph 2 1 /1 /9 9  
Rapid advances in genetics will soon transform  biological weapons into potent tools of ethnic  
cleansing and terrorism , according to doctors. W eap o ns that could distinguish between ethnic  
groups by exploiting tiny genetic or cellular d ifferences between them  could be a reality within 
a decade, said the British M edical Association.
n. G e n e tic  fe a rs  o v e r d e s ig n e r  fish  fro m  th e  US -  T he Daily Mali 10 /3 /99  
M ore than 1 0 0 ,0 0 0 ’Frankenstein fish’ are growing in giant seaw ater tanks off the US and 
C anada. If the scientists have their way, the first genetically modified salm on will be on 
fishm ongers’ slabs in less than two years.
The types of arguments used to reject GM technology can be classified into 
different modes. For example, at times the objectors reject the technology out 
right citing damming evidence against the innovation. Other times, they 
question the evidence given by the promoters in terms of the validity of the 
research undertaken. Uncertainties associated with the research, results and. 
the long-term implications are also used as arguments against the technology. 
The integrity and motives of the promoters in terms of vested interest also 
enter the debate.
G e n e tic  c ro p s  s tu n t g ro w th  M P  c a lla  fo r  a ban  as te a ts  on rats s h o w  h e a lth  risk  The
express 10 /8 /99 -
British scientists showed for the first tim e that a crop given the genes of another species could
cause health problem s in anim als which ate it M eanw hile, G erm an researchers also
raised fears of the long term  consequences of eating foods m ade from crops whose genetic  
m ake-up  or D N A  has been changed. They showed that foreign DMA can be passed in the
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w om b from  pregnant m ice to their babies. Y e t conventional research says that D N A  is broken  
down in the gut during digestion.
S c ie n tis ts  d e m a n d  r ig o ro u s  s a fe ty  te s ts  on  g e n e  e x p e rim e n ts  -T h e  G uardian 7 /1 0 /9 9  
G enetica lly  modified food should be rigorously rested as pharm aceutical products, three  
scientists said today. W riting in the scientific journal Nature they say the current regulatory  
system  w as “m isguided”. A  key concept in risk-assessm ent of genetically m odified foods is 
both pseudo- scientific and wishful thinking says the researchers. T h e  disputed concept is 
called “substantial equ ivalent”. This proposition is accepted by the world health organisation, 
is that if genetically modified foods are substantially equivalent in their chem ical composition  
to tradition foods, then they should be presum ed to be sim ilarly acceptable. But biochem ical 
and toxicoiogical effects could not be predicted from knowledge of chem ical composition. The  
principle has been created primarily to provide an excuse for not requiring tests." It therefore  
serves to discourage and inhibit potentially inform ative scientific research.
G M  s c ie n tis ts  g o  on o ffe n s iv e  o v e r s a fe ty  o f  c ro p s  -  The Guardian 14 /1 0 /9 9  
G en etic  engineers today launched a counter-offensive in the battle over G M  crops. F ive  
scientists protested in Nature the w orld’s leading science journal, against a claim  that 
genetically modified crops could not be regarded as safe until they had passed the toxicity  
tests used for new drugs.
They say” E very new crop seed variety would have to be separately tested for toxicity when it 
has been treated with every herbicides, every pesticide, fertiliser variations, attack by every  
individual predator, infection with every individual d isease and grown in an astronom ically  
large num ber of different environm ental com binations. W e  would be drowned in toxicity tests. 
T hey say the health and safety executive looked at the problem for 25 years and concluded  
that G M  food technology is one of the safest yet developed.
W o rd s  o f  w a rn in g  -  T he  G uardian 5 /1 /2 000
Public scepticism  about the rapid and w idespread adoption of G M  crops and foods is not ill 
founded, a report on the politics and risk o f G M  food has confirmed (report by the G lobal 
E nvironm ental C hange program m e funded by E S S R C ).
...T h e  report called for research to tackle difficult scientific questions, like the cum ulative  
effects of m any G M O s, but it also urges governm ent to recognise that science is “ill-equipped  
to tackle  the diffuse effects of existing technologies “ and “ that definitive answers do not and 
cannot exist in the face  of uncertainty and 'ignorance' about new technologies.
G M  g e n e s  can  ju m p  s p e c ie s , sa ys  e x p e rt -  The G uardian 29 /5 /0 0
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Unpublished w ork by Prof. K aatz  ... suggests genes from G M  rape seed can be transferred to 
bacteria and fungi in the gut of honey bees, posing serious questions for G M  supporters and 
the biotech industry who believe the chances of gene transfer ae very limited.
Prof. K aantz told G erm an T V  that the “bees had obviously taken up these genes. They w ere  
in the bacteria in the intestinal tract of the bees and seem ed to have com e from  the genes of 
the original plant and to have been taken up into their own genetic make-up". H e dais this 
happens rarely, but it " does happen".
C ro p  c irc le s  -  T he  G uardian 15 /7 /199 8 .
W hen som eone is at pains to tell you that th ere ’s absolutely nothing to worry about, an d  that 
to suggest otherw ise Is needless scare- mongering, an y  thinking person m ight w onder w hy  
that som eone Is so concerned. W hen you discover that the som eone In question has a  huge  
vested  Interest In things going right, every self-preserving Individual will find their antennae  
going up.
Regulations
The third theme identified in the media articles relates to the control of the 
technology in terms of regulations. The debated matters span from what 
should be regulated to patenting and labelling issues. Labelling was a major 
subject of discussion between the period of 1998 and 2000 following the 
introduction of genetically modified soya in England. There were many 
contestations on what should be labelled, how it should be done, whether GM 
food should be segregated and so on.
Example 6 - label or not to label
a. “E U  a d o p ts  c o n tro v e rs ia l fo o d  labels"- F inancial T im es (m ay1998).
....A lthough final details o f the schem e have yet to be negotiated, farm  ministers approved  
m easures which will m ake labelling m andatory on foods shown to contain genetically modified  
m aize  and soya through D N A  and protein testing.
 E U  countries have still to decide w hat to put on a list of products which will be exem pted
from  testing because they contain only sm all am ounts of genetically m odified ingredients. 
T hey must also determ ine a threshold for the testing of genetically m odified ingredients, 
below which foods will not have to be lab e lled ....
G reen peace , the environm ental group, believes m ore than 90%  of genetically modified food  
will escape labelling. Along with Beuc, the European consum ers’ organisation, it believes
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D N A  and protein testing is insufficient and has been pressing for a certification system  which  
wouid require each m anufacturer in the food chain to declare w hether their products contains  
genetically modified ingredients.
b. Put clearer labels on genetically modified food say shoppers -  T he  Evening Standard  
1 0 /2 /99
c. Shops warning ordered on gene food -  T he  O bserver 14 /2 /99
M andatory labelling on ail genetically m odified food sold in shops, takeaw ays and restaurants  
is to be introduced next month in an attem pt t quell growing fea r of the Frankenstein foods’.
d. New GM labelling rules carry risk of fines -  T he  uardian 3 /3 /99
Trading standards officers will have powers to prosecute com panies in front of m agistrates in 
the latest attem pt by ministers to assure consum ers that they are being given as much 
inform ation on w hat they eat.
T he Consum er's Association yesterday said consum ers ought to be able to assum e that 
products not listed as containing G M  ingredients did not contain any. T h a t m eant that 
m anufacturers and retailers had to be satisfied they knew that w ent into their food and label 
clearly ail o f G M  origin. A CA  survey of 32  processed food potentially carrying G M  soya or 
M aize  found none w ere labelled as doing so. in eight cases the producers told the 
researchers that ingredients w ere from  a guaranteed non-G M  source, but in 24  other products 
there w ere no requirem ent at present to list G M  ingredients.
e. Modify your menus -  Restaurant chiefs attack order to list G M  foods -  T he  Daily Mail 
19 /3 /99
Restaurants face fines If they deny GM food on menu -  The Guardian 19 /3 /99
f. Ministers consider G M  free label plan -  T he  G uardian 30 /4 /99  
S uperm arkets that prove that all their ingredients and food additives com e from  
conventionally grown crops would be able to label products as being ‘G M  fre e ’ under a 
schem e being considered by the agricultural minister.
g. When G M  free doesn’t mean G M  free -  The Evening Standard 2 1 /7 /9 9
T h e  EU  is prepared to allow food to be labelled G M  free even if as much as 3%  of it consists 
of genetically modified organisms.
As noted by Bauer et al. the regulation of GM is an international matter;
h. Brussels heads for clash over genetic labelling -  Financial T im es 19 /5 /199 8
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...M in isters  from 12 of the 15 EU countries indicated yesterday they w ere unhappy with the  
Com m ission ’s pian to iabe! foods if they " m ay contain" genetically modified organism s with 
som e arguing it wouid be of little use to consumers. T hey supported a proposal by the UK  that 
foods should only carry a compulsory label o f definitely proved to contain genetically m odified  
organisms.
...G re e n p e a c e  the environm ental group, and Beuc, the European consum ers’ organisation, 
w ant enforced separation of modified and conventional crops. T he US, w here most modified  
crops are grown, opposes this, and there is little support from EU m em b er states.
i. C o m p ro m is e  on  EU  fo o d  la b e llin g  -  Financial T im es 21 /5 /199 8
T he European Com m ission yesterday bowed to pressure from European Union countries and  
agreed that genetically modified food will only have to be labelled when its presence is 
proven.
....W h ile  som e US com panies and G reenpeace w elcom e the shelving of the “ m ay contain" 
labels, they are unhappy with the testing m ethods proposed by the comm ission and accepted  
by E U  nations. U nder the EU  procedures, foods would be tested for the presence of D N A  or 
protein resulting from  genetic modification to find if it exam ined equivalent to an existing food 
in composition and nutritional value. Labelling would be required if the tests showed  
differences.
j .  G lo b a l d ea l a g re e d  on G M  fo o d  -  31 /1 /00
A fte r intense negotiation a global agreem ent has been reached on safety rules for genetically  
modified products that allows countries to bar those seen as a threat.
k. L e a d e rs  re je c t G M  p o lic in g  -  g 21 /6 /9 9
I. EU  t ig h te n s  G M  fo o d  re g u la tio n  -  g 25 /6 /99
... .they will have to be m ore clearly labelled and new risk assessm ent rules will be introduced. 
All new  G M  foods approved for sale will have to apply for re-approval a fter 10 years.
m . EU  a p p ro v e s  t ig h te r  re g u la tio n s  fo r  g e n e tic a lly  m o d ifie d  fo o d s  -  T he  Lancet 3 /7 /9 9  
In M ay the B M A  announced that it opposed any release of genetically modified organisms in 
Europe until m ore safety data w as availab le . But instead of a com plete ban, EU  ministers 
com prom ised so that com panies applying for permission to grow G M O s will h ave to include 
an assessm ent of their product’s environm ental risk. A  public consultation will be m andatory  
for each application, and com panies will have to answ er ail resulting objections, including any  
ethical objections.
The involvement of US government as well as the vested interest of the 
producers such as Monsanto was highlighted as important factors in the
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formulation of the regulations. Trust in the various regulatory bodies as well as 
those in positions of power to control the technology became important 
matters discussed in the media.
Trust
Trust has been referred to in the media not so much as a contested issue but 
more in the context of who should be trusted as information sources and as 
regulators of the technology. Further, surveys and polls have been reported 
as a barometer of the trust espoused by the public in the various influential 
sources such as in the government, scientists, experts, industry and pressure 
groups.
Example 7 -  Trust in sources
a. C ro p  c i r c le s - T h e  G uardian 15 /7 /1998 .
W hen som eone is at pains to tell you that there's absolutely nothing to w orry about, and  that 
to suggest otherw ise Is need less scare- m ongering, an y  thinking person m ight w onder w hy  
that som eone Is so concerned. W hen you discover that the som eone In question has a huge  
vested  Interest In things going right, every  self-preserving Individual will find their an tennae  
going up.
b. B e w a re  th e  ex p e rt, le a d in g  us to  d is a s te r T he Evening Standard 2 5 /5 /9 9  
Put not your trust in experts.
c. G M  fo o d  d e b a te  n eed s  a  re c ip e  fo r  re s to rin g  tru s t -  Nature 22 /5 /99
...b ro ad  public concerns, however, irrational they m ay appear to som e, must be taken into 
account on food safety regulations if they are to m aintain their credibility. Industry com plains  
that the public has lost trust in its scientific experts, but it will only m ake m atters worse by 
declaring its own loss of trust in the judgem ent of the consumer. If labelling al foods produced  
by G M  techniques, as m any argue turns out to be a necessary step in regaining trust n both 
sides, it could be a small price to pay.
d. S h o p p e rs  d is tru s t fo o d  s a fe ty  p le d g e s  -  T he  G uardian 22 /1 1 /9 9
F ew er than one in five  shoppers trusts the governm ent to tell the truth about the safety of 
food, according to a survey published today. Research conducted by the co-op superm arket 
chain also found that 62%  of those questioned believed the food industry w as m ore interested  
in profits than public safety.
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e. C a ll fo r  w o r ld  to  p o lic e  G M  s c ie n c e  -  T he  G uardian 1 /3 /00
T h e  public had lost trust in genetically m odified foods and the only w ay to restore it was to set 
up a world body to police biotechnology, the governm ent’s chief food safety adviser said 
yesterday. Professor Durant said:’’ T here  is a crisis of credibility for policy m akers. T here  
should be no hidden agendas. There should be clear and specific reasons for policy being 
m ade behind closed doors.
An interesting point of observation is that when referring to pressure groups 
they are usually mentioned by name as Greenpeace or Friends of the Earth 
whereas frequently experts are not differentiated and encompass those in the 
food industry, biotechnology industry and scientists. Furthermore, the term 
‘scientists’ also remains anonymous and refers to those belonging to 
government, industry or universities.
Key players
Different groups and individuals have been found to be involved in the 
contestation of information in the different themes identified above. Although 
most of the players appear in some form in all of the major themes, they do 
come into prominence in some and not in others.
For example the government is one of the key players wearing the hat both of 
promoters of the technology and of that of the regulators. The government’s 
role as the promoter places it in a position where its integrity and commitment 
as an adequate regulator is constantly being questioned by the media. In this 
arena the trust in the government takes centre stage.
In addition, Industry is seen as the main promoter of the technology and was 
shown to advocate the benefits and underplay the risks associated with the 
technology. Pressure groups on the other hand act as watchdogs and contest 
the arguments put forward by governments and industry as well as initial 
protest actions. Supermarkets are also key players who are swayed by the 
mood of the public supporting or rejecting the produce, depending on trends. 
The public come across in the analysis, on the one hand as the masses to be
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informed and persuaded and on the other, as the yardstick by which 
acceptance/rejection of the technology is measured.
The roles played by each of the key players are looked at in some detail in the 
following section.
Government
The Government is the main body that has the power to control and regulate 
the technology. Thus, there are many items of news in the media that 
question this role of the Government in terms of its efficacy, integrity and 
commitment and trust.
Example 8 -  Actions of the government
a. Genetic crops given go ahead -  Independent on Sunday 17 /1 /99
b. Blair rejects experts’ demand for five-year moratorium on crops -  Daily te le  13 /2 /99  
Three-year freeze on GM crops -  The Daily Telegraph 15 /3 /99
Minister orders GM watchdog clearout -  g 11 /4 /99
Meacher to purge GM crops advisers after public unease - te le  12 /4 /99
10 out o f 13 com m ittee m em bers will not be reappointed in June. They include those closely
associated with com m ercial deve lopm ent o f genetically m anipulated organisms. He indicated
that he w as seeking replacem ent m ore likely to reflect concerns about w hether G M  crops
w ere safe to the environm ent.
The Government’s every move is noted and its motives debated upon:
c. Government stifled report on GM risks -  The Daily Telegraph 17 /2 /99  
G enetica lly  m odified crops could w ipe out som e of our most fam iliar farm land birds, plants  
and anim als, according to a suppressed report written for the governm ent last year.
We planned to publish GM report, says Labour T he Evening Standard 17 /2 /99
To alleviate the fears raised by the BSE crisis the Government set up the 
Food Standard Agency. The introduction of the agency opened up new issues 
such as who should run the agency, who should pay for the agency and so 
on.
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d. A g e n c y  m u s t be fu lly  In d e p e n d e n t -  T h e  Evening standard 27 /1 /9 9  
A  food standards agency with the rem it to protect public health should be in operation within a
ye ar as an “independent and powerful vo ice for the consumer", the agricultural m inister
announced ........
T he  bill w as w elcom ed yesterday by consum er groups. But a proposed £9 0  annual levy on 
food outlets -  to raise £4 0  million a year to fund the setting up of the agency and som e  
running costs w ere w idely criticised.
0 . F o o d  o u tle ts  fa c e  £ 5 0 m  s a fe ty  b ill -  The G uardian 28 /1 /99
F o o d  a g e n c y  la u n c h e d  a m id  s h o p k e e p e r a n g e r  a t lev y  -  T h e  G uardian 2 8 /1 /9 9
N e w  fo o d  a g e n c y  to  c o s t s h o p s  £9 0  a  ye ar. Its ju s t  a n o th e r u n fa ir  b u rd e n  o n  th e  s m a ll
s to re  -  T he  daily Telegraph 2 8 /1 /9 9
The media also closely monitors the government’s support for the innovation:
f . G o v e rn m e n t d e n ie s  U -tu rn  as c o m m e rc ia l G M  c ro p s  are  p o s tp o n e d  -  T h e  G uardian  
2 7 /1 0 /9 9
T he G overnm ent is about to postpone the com m ercial introduction, of genetically m odified  
crops, for at least three years, it em erged today. A  spokesm an insisted that the m ove does  
not represent a U-turn in policy and revealed that the num ber of trials will be stepped up. 
...C am p aig n ers  opposed to the cultivation of G M  crops w ere unimpressed by the plans to 
extend the trails. Cam paigns officer for the Soil Association said “there m ust be no 
re lease of G M  pollen into the e n v iro n m e n t. Caution is essential if w e are to protect the  
environm ent and the right of farm ers, organic and conventional, to continue to produce G M -  
free crops.
G reen peace took a sim ilar line, "we object on principle to the release of G M  strains into the  
environm ent, a spokesm en said. An extended trial is still perpetuating the genetic  pollution, 
though perhaps not as rapidly as would have been the case if full-scale com m ercialisation  
has been allowed now.
g. B la ir  ru s h in g  G M  d ea l -  T he  G uardian 2 8 /1 0 /9 9
C am paigners against genetically m odified food last night blam ed the governm ent for letting 
biotech seed com panies dictate the pace o ver the planting of new crops.
... .A  Spokesm an for Friends of the Earth said: T h e  governm ent is clearly not in control here. 
T he only w ay to get back into control is a legal m oratorium .
..But Tony Blair told the com m ons yesterday there was no question of Britain turning its back  
on the technology. “W e  proceed on the basis o f science, w e proceed with great care, with a 
tighter regulatory system , but w e don't act in a foolish was- and we w on’t.
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The relationship of the government with international bodies and other 
governments is also watched:
h. H o w  US p u t p re s s u re  on  B la ir o v e r  G M  fo o d  -T h e  G uardian 28 /2 /00  
President Clinton w as briefed to put intensive pressure on Tony Blair to open up Britain and  
Europe to U S  genetically modified food and crops during private talks at the Downing S treet 
sum m it in 1998 , papers released to the G uardian revealed today.
The Government is also one of the promoters of the new technology:
I. B la ir  b a c k s  d riv e  to  sa y  G M  fo o d  is sa fe  -  The Evening Standard 15 /2 /99  
Tony B lair today authorised a G overnm ent drive aim ed at reassuring consum ers that 
genetically m odified food is safe  to eat.
J. M P s s a y  B la ir  ‘ g u n g -h o ’ on G M  fo o d  - g  14 /5 /99
T he governm ent has lost control of genetic engineering and needs to restore public 
confidence that health and environm ental concerns are being put before the com m ercial 
interests of multinational com panies, Mps said yesterday. It could take 10 years of concerted  
effort for the governm ent to rebuild public confidence in its ability to m onitor the developm ent 
of genetically modified food, an all party com m ons com m ittee has concluded.
k. C h ie f m e d ic a l o ff ic e r  c le a rs  g e n e tic a lly  m o d ifie d  fo o d s  -  BMJ 2 9 /5 /9 9  
T he ch ief m edical officer said there is no evidence to suggest that the technologies used to 
produce genetically m odified foods are harm ful to h ea lth ...H e  welcom ed the m oves to 
im prove the openness o f the regulatory procedures to public scrutiny and would like to see  
further m oves to help inform public debate about the health implications of genetically  
m odified foods. He also recom m ended that the use of antibiotic m aker genes I the production 
of genetically modified foods should be phased out as soon as feasible.
The governm ent accepted all the recom m endations T he BM A was disappointed that there  
w ere no firm  proposal on labelling without separation of genetically m odified and non- 
genetically modified foods and without c lear labelling rigorous health surveillance will be 
impossible. T h e  head of the association’s health policy research said’ T he fact that there is no 
evidence of adverse effects is not the sam e as knowledge that genetic modification is sa fe ’.
I. L a b o u r  p a rty  in v e s ts  in G M  fo o d s  -  Sunday tim es 4 /7 /9 9
T h e  iabour party is investing funds in com panies producing genetically m odified food and 
tobacco.
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The above examples Illustrate the ways in which the government is perceived 
and expected to act. The underlying feeling towards the government is one of 
distrust but also of dependency as the government is the only body that has 
the power to control the technology through legislation.
Industrv
Industry is the major promoter of GM technology. However, the media 
distrusts it due to its self- interest in promoting the technology. Thus, industrial 
sources are found to proclaim the benefits of the technology and defend any 
criticisms levelled at them by other sources. There are many contestations 
between industry and pressure groups in media reports. Here are some 
examples of industry in a promoting, defending and contesting moods.
Example 9 -  Industry promoting GM technology:
a. G e n e tic a lly  m o d ifie d  c ro p s . P ro d u c e r to  e x p la in  ‘b e n e fits ’-F inancial T im es 5 /6 /1 9 9 8  
M onsanto, the multinational life com pany which is a pioneer of genetically modified food  
crops, is launching an advertising cam paign tom orrow aim ed at explaining the “huge benefits" 
and “safety" o f biotechnology to British consumers.
Industry defending GM technology:
b. M o n s a n to  d e fe n d s  its ro le  in b io -e n g in e e rin g  -  Guardian 9 /6 /1 998
T he Prince of W a les  cam e under attack yesterday for "over-reacting to the dangers of 
genetically m odified food. Monsanto, the multinational com pany at the forefront of agricultural 
bioengineering, accused him of pandering to the green lobby and refusing to acknowledge  
advances in the field.
Industry in contestation:
c. F o o d  d e b a te  m u s t s tic k  to  th e  fa c ts  -  Evening Standard 14 /1 /99
C am paigners of so-called “Frankensrein foods" w ere today accused of having closed minds  
as supporters of both sides of the controversial issue prepared for a m ajor London debate. 
Richard Rowel of the pharm aceutical g iant Novartis said “ w e need to take  the em otive  
rhetoric out of the issue and stick to the facts”.
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Close tabs are kept over the actions of industry as well as the relationship 
between government and industry:
d. Monsanto welcomes select committee report on genetically modified food -  Press  
release 2 1 /1 /9 9
e. Genetic food facing crisis -  T he  G uardian 18 /2 /99
M onsanto the w orld’s leading genetic food com pany, is facing public m eltdown with a society- 
w ide collapse of support for its radical technologies, according to leaked internal docum ents.
f. Monsanto ads condemned -  The Guardian 1/3/99
T he controversy over the safety of genetically m odified food intensified yesterday as It 
em erged that Monsanto, the biotechnology giant, had been condem ned for making  
‘confusing, m isleading, unproven and wrong' claim s abut its product in an extensive  
advertising cam paign.
T he G M  giant claim ed it had conducted ‘rigorous tests’ throughout its 20 ye ar biotech history 
‘to ensure our food crops are as safe and nutritious as the standard a lternatives’ and that 
governm ent agencies in 20 countries, including Britain, had declared them  safe.
g. Euro vote ‘lets G M  companies off the hook’ -  T he  G uardian 13 /4 /00  
O pponents of genetically modified food w ere left reeling yesterday after the European  
parliam ent ruled that big G M  producers, such as Monsanto, should not be held legally  
responsible if their food turned out to be harm ful for hum ans or the environm ent.
h. Revealed: GM firm faked test figures -  the O bserver 16 /4 /00
Results from vital G overnm ent backed crop trials to assess genetically m odified seeds have  
been falsified. T he Ministry docum ents -  taken from a meeting on 11 February, said:‘An  
em ployee of G rainseed altered the data from  the ..trials at Crew e so that they appeared to be 
within protocol for dry m atter content at harvest.
Friends of the Earth believe all the data involving the G M  m aize should now be discarded. 
T h e  group’s food cam paigner, said:’’T he  whole process must be suspended and the trials 
declared  null and void
i. Monsanto drops GM ‘terminator -  T he  guardian 5 /10 /99
Monsanto has bowed to worldwide pressure to renounce the term inator plant technology that 
had led to accusations the com pany was trying to dom inate world food supplies by forcing  
farm ers to buy fresh seed from  it every year.
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When industrial sources present the benefits of the technology then the 
reporting is factual and uncontested as was illustrated in the benefit theme. 
However, when industrial sources talk of the application of the technology or 
defend the associated risks brought up by other groups, the mood is one of 
contestation.
Pressure groups
Activist groups such as Greenpeace and Friends of the Earth as well as 
Consumer groups take the objector’s role in any conflict, pointing out the risks 
and counter-argue industry and Government sources’ message as seen in 
many of the examples. In addition the activist groups also engage in 
sabotage, which gets immediate media attention. They tend to feature mainly 
in the risks and regulation themes but not so much in the benefits and trust 
themes Surveys and polls show that these are the groups most trusted by the 
public.
Example 10 -  The pressure groups
a. G re e n  g ro u p  rip s  up g e n e tic a lly  a lte re d  rap e  c ro p  -  T h e  T im e s  6 /7 /1 9 9 8
b. A c tiv is ts  d e s tro y  c ro p  in w a r  on m o d ifie d  fo o d s  -  T he  T im es 5 /8 /1 9 9 8
A field of experim ental m a ize  has been destroyed by protestors opposed to genetically  
m odified crops. Andew  W ood, genetiX  Snowball cam paigner said: There has been no 
opportunity for people to vote about genetically engineered crops. There has been no form al 
consultation with the British people and the G overnm ent has w aived its responsibility in this 
m atter.
c. B io te c h  in d u s try  a tta c k e d  -  13 /10 /99
International consum er activists accused the Am erican biotechnology industry and US  
governm ent of "bio-colonialism" yesterday and vow ed to step up their cam paign against 
genetically m odified foods in the US.
Experts
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Experts are used frequently in the media to substantiate their claims. For 
example, in article one the experts are food writers and chefs. In the second 
and fourth articles they are scientists and in the third, doctors. 
Example 11 -  The experts
a. Experts call for a total ban on Frankenstein food -  The Evening Standard 26/1/99
In an unprecedented action m ore than 130 of Britain’s leading food writers and chefs shared a 
platform  with G reenpeace to call for a ban on gene foods.
 As food writers w e intend to focus this debate by sending out a powerful m essage to food
producers, the food industry and retailers:’ If you want us to trust your brand, to g ive you our 
business, don't stock gene foods’. W e  are giving them  a chance to earn back our trust and  
confidence. T h e  cooks am ongst us will promote the use of non-genetically engineered  
ingredients in food.
b. Genetic food is safe to eat, say scientists -  T he  Daily Telegaph 16/2/99
A  m ajority of leading scientists are confident that genetically modified food on sale at 
superm arkets is safe to eat and do not object to eating it, according to a survey conducted by 
T he daily telegraph. How ever, only half gave unqualified support for the introduction of G M  
crops on a com m ercial basis while Britain and the rest backed a m oratorium  of would like to 
see additional research.
c. Doctors throw doubt on safety of GM food -  T he  Guardian 18/5/99
Scientists demand rigorous safety tests on gene experiments -  The Guardian7/10/99  
G enetica lly  modified food should be rigorously tested as pharm aceutical products, three  
scientists said today. W riting in the scientific journal Nature they say the current regulatory  
system  w as "misguided”. A  key concept in risk-assessm ent of genetically m odified foods is 
both pseudo- scientific and wishful thinking say the researchers.
d. G M  scientists go on offensive over safety of crops -  The G uardian 14 /10 /99  
G en etic  engineers today launched a counter-offensive in the battle over G M  crops. F ive  
scientists protested in Nature the world's leading science journal, against a claim  that 
genetically m odified crops could not be regarded as safe until they had passed the toxicity  
tests used for new drugs.
T hey say" Every new crop seed variety would have to be separately tested for toxicity w hen it 
has been treated with every herbicides, every  pesticide, fertiliser variation, attack by every  
individual predator, infection with every individual d isease and grown in an astronom ically  
large num ber of d ifferent environm ental com binations. W e  would be drowned in toxicity tests.
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They say the health and safety executive looked at the problem for 25  years and concluded  
that G M  food technology is one of the safest yet developed.
e. E th ic s  te s ts  on  G M  fo o d s  u rg ed  -  T he  G uardian 21 /1 0 /9 9
G enetically  modified foods and other new technologies should have to pass ethics tests as 
well as undergo health trials before being allowed on sale, academ ics said yesterday n the  
second big challenge this w eek to governm ent G M  policy.
f. T h re e  y e a r  p a u s e  to  as se ss  e ffe c ts  o f  G M  c ro p s  -  The G uardian 6 /1 1 /9 9
No genetically modified crops will be grown com m ercially In Britain until at least the spring of 
2 0 03 , to allow  tim e for a panel of independent scientists to assess trial plantings and see  
w hether they d am age the biodiversity of the w ider countryside, the environm ental minister, 
said yesterday.
Contestations between experts are prevalent In the media discourse related to 
this innovation. As the content of the issues involved are either highly 
technical or legislative, pressure groups also use experts to put forward their 
case. Thus, experts are one of the major key players in the media as they can 
be government officials, industrial scientists, and members of non­
governmental organisations as well as pressure groups.
The objections attributed to the key players usually refer to them as 
individuals or as group members. The refutations are mentioned as coming 
from them as individuals (i.e. scientist) or from a minority or majority of the 
group.
g. ...2 0  researchers from around the world backed the findings of Dr. Pusztai. O ne of the  
team  told the B B C ’s news night: “we find that his data is sound. W e  think it would pass peer  
review  and be published and we are at a loss to explain why the Rowett institute cam e to the  
conclusion it did”. The Daily Telegraph 12 /2 /99
h. D r.E w en, a senior pathologist at the Aberdeen University M edicai School (talking about his 
research results that showed differences between rats fed on G M  potatoes said: W e  didn’t 
expect this resuit, we expected it wouid show no difference. But there are d ifferences, which 
cause m e concern. W e  need to know w hat happens in the m am m alian  gut with G M  food.
i. G e n e tic  fo o d  is s a fe  to  ea t, sa y  s c ie n tis ts  -  te le  16 /2 /99
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A m ajority of leading scientists are confident that genetlcaliy modified food on sale at 
superm arkets is safe to eat and so not object to eating it, according to a survey conducted by 
T he daily telegraph. How ever, only half gave unqualified support for the introduction of G M  
crops on a com m ercial basis on Britain and the rest backed a m oratorium of wouid like to see  
additional research.
j .  A  f irs t v ic to ry  a g a in s t th o s e  w h o  w a n t to  p la y  g o d  -  es 10 /2 /99  
A  survey published today says that 78%  of the public want genetically m odified foods to be 
clearly labelled and Sainsbury's have now agreed to the naming of all their G M  products.
k. L a b e llin g  fa ils  to  Id e n tify  G M  fo o d s  -  T he  independent 3 /3 /99  
A  poll o f 2 ,0 0 0  people by the C onsum er Association released yesterday found that 90 % o f  
people had heard of G M  food, of which 94%  wanted such ingredients clearly Indicated, and 
92%  w anted labelling extended to include processes derivatives of G M  ingredients.
Supermarkets
Although some of the supermarkets were selling genetically modified food 
products (e.g. Sainsbury’s tomato), most of the super markets banned GM 
foods from their own brands when the opposition to GM food started to 
intensify. It began with Iceland in 1998 and slowly spread to most of the other 
supermarkets as can be seen by the headlines below;
Example 12 -  The supermarkets
a. "F re ezer s to re  co ld  s h o u ld e rs  US fo o d  g e n e s ” -  T he  Guardian 19 /3 /199 8  
“ F ra n k e n s te in "  fo o d  is b a n n e d  by Ic e la n d  -  T he  Mirror -  19 /3 /1998
b. A s d a  o u tla w s  G M  fo o d s  in  o w n  b ra n d s  as re v o lt g ro w s  -  The Daily M ail 8 /3 /99
c. S a in b u ry ’s to  axe  G M  o w n  b ra n d s  -  T he  Daily M ail 17 /3 /99
N o w  S a in s b u ry ’s jo in  E u ro  G M -fre e  c a m p a ig n  -  The Evening Standard 17 /3 /99  
A  sainsbury’s spokeswom an said "our custom ers have indicated to us very clearly that they  
do not w ant genetically modified ingredients in their food and w e are taking steps to o ffer that 
guarantee.
d. W a itro s e  a n d  C o -o p  jo in  th e  G M  b ack lash . -  T he  T im es 18 /3 /99
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e. Body shop to ban G M  products from its beauty range -  The Daily M ail 2 3 /3 /9 9
f. Tesco to phase out GM food in policy switch -  T he  G uardian 2 8 /4 /9 9
g. Nestle joins rush to phase out G M  ingredients -  T he  Daily Telegraph 2 9 /4 /9 9
h. Northern takes stand -  T he  G uardian 9 /6 /9 9
O ne of the U K ’s leading food m anufacturing groups is scrapping the use of all genetically  
m odified ingredients in its products.
i. Marks and Spencer bans GM food in its stores -  T he  Daily Telegraph 16/6/99 
j. GM ban is extended by Tesco -  The Guardian 7/1/00
The above examples indicate that Supermarkets are on the whole followers of 
public trends rather than trendsetters.
The Public
The media news is written for the public, thus it is the public that the sources 
want to inform and influence through the messages and debates. However, 
the reaction of the public is also reported by the media and used by different 
groups to gauge their level of influence. In this sense the information 
broadcast in the media is for the information sources rather than from these 
sources.
Example 13 -  The public and GM
a. Public ‘wants labels of genetically modified food’. Government and agro-industry 
embarrassed by poll’s findings T he G uardian 4 /6 /1 9 9 8
Opinion swings against modified crops -  The O bserver 14 /6 /1998  
( poll conducted by G uard ian /IC M  published 4 /6 /1 9 9 8 ).
b. A  first victory against those who want to play God -  The Evening S tandard 10 /2 /99  
A  survey published today says that 78%  of the public want genetically m odified foods to be 
clearly labelled and Sainsbury’s have now agreed to the naming of all their G M  products.
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c. L a b e llin g  fa ils  to  id e n tify  G M  fo o d s  -  The independent 3 /3 /99  
Three-quarters of com m on foodstuffs sam pled in superm arkets could contain ingredients  
m ade from  genetically modified (soya) or m aize, but do not say so on their labels, according 
to new  research.
A  poll of 2 ,0 0 0  people by the Consum er Association released yesterday found that 90% o f 
people had heard of G M  food, of which 94%  w anted such ingredients clearly indicated, and  
92%  w anted labelling extended to include processed derivatives of G M  ingredients.
d . M a jo r ity  o f  s c h o o ls  to  ban  G M  fo o d s  -  The Evening Standard 27 /7 /9 9
e. G M  fo o d s  o v e rta k e  B S E  as to p  s a fe ty  co n c e rn , sa ys  s u rv ey  -  T he  G uardian 4 /9 /9 9
A  poll by Mintel has found that the num ber of British people who see it as the top priority has 
increased from  36%  to 47%  in the last eight months. By comparison B SE  has fallen from  37  
to 36%  o ver the sam e period.
Researchers said that consum ers felt they had been lied to over the B S E  crisis and their 
scepticism  w as being translated into a distrust of G M  technology.
f. P u b lic  u n e a s e  on  G M  c ro p s  ‘n o t ir ra tio n a l’ -  T he  Guardian 19 /10 /99
Ministers and officials are dam aging the debate on the future of genetically m odified crops 
and foods by characterising public unease as ignorant, irrational or hysterical, governm ent- 
funded researchers said yesterday
The report said if anything the public are ahead of m any scientists and policy advisers in their 
instinctive feeling for a need to act in a precautionary way. Experience of crisis such as BSE  
m ade it seem  reasonable and rational to people to harbour doubt T he governm ents’ 
com m unications unit retorted that their report w as " a little out of date" saying Britain, had one 
of the most rigorous, com prehensive, open and transparent regulatory system s in the world".
On the whole the public is referred to as an amorphous body and no 
differentiation is made between sections within whole.
Contestation as a meta-theme
A clear observation that emerged from the analysis of the media information 
on genetically modified food is that contestation between sources in the main 
style of presentation employed in this topic, especially when the innovation 
reaches the production stage of development. The contested messages on
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genetic engineering in the media fall into two types. In the first type, different 
voices present alternative perspectives or argue against each other, refuting 
the claims made by a particular source. This style is common when talking 
about risk and regulations but not so common in relation to the benefits or 
trust in different sources. For example in the Guardian article titled: "Genetic 
seeds of hope and despair' (18/12/1997) Dr. Dixon and Dr. Shiva present their 
own sides one after the other
F O R  G M :' Potential m edical spin-offs from  plant technology include m ore potent vaccines and 
an end to m alnutrition’ -  Dr. Bernard Dixon -  m em b er of the European Federation for 
Biotechnology’s task group on public perception and editor of the journal science research
A G A IN S T  G M : T h e  risks are not understood. And the livelihoods of millions of people in the  
Third W orld  are th reatened ’.- Dr. Vandana S h iva- D irector of the Institute of Science, 
Technology and Ecology in Delhi.
In the second type the disagreements between the sources become apparent 
over time. Here single perspectives are presented and then refuted by 
another source in the following days. These were illustrated in the examples 
presented under the risk theme, (see example 4; Prince Chaires and Dr. 
Pusztai). In these arguments different groups/individuals can span out over 
days, months, even years. In this time frame other interested parties get 
involved and the debate intensifies both in depth and breath, in terms of 
issues as well as the number of interested parties that are involved. The main 
difference between the two types is the time frame. Most of the contestations 
in the media have different information sources refuting each other in the 
same time frame whereas in some the refutations occur over a longer period 
of time.
Summary
From the above analysis it can be seen that certain key players such as the 
Government, industry, experts pressure groups and some individuals try to 
either inform or influence the public through information. The information 
presented in the media relates to the risks, benefits and control of the 
technology as well as the trustworthiness of the different sources involved in
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supplying the information. The trust bestowed in these sources especially the 
Government plays an important role in the acceptance of this information. 
Finally, the information provided in the media is mainly in the form of 
contestations, where the refutations may be immediate or delayed.
Uncertainties relating to the benefits, research, long term effects; vested 
interest of the innovators and promoters; the quality of the research 
conducted were used by different key players (either as individuals or as 
members of groups) as arguments in the debates on GM technology.
Having identified the main themes, key groups and styles of information 
received by the public in relating to genetic engineering, this material can be 
used to investigate how communication influences the public in its attitude to 
innovations in GM technology.
'  '  '  \ /
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